COAX VS. TWIN-LEAD 
FOR YOUR TV ANTENNA 




$1.25 JULY 1980 



luild an all-master home intercom system Designing small hi-fi speakers 
1VI0S— Is it the ideal transistor? All-in-one communications analyzer 

ixpand your yP with a D/A converter Build a PLL function generator 




TheThinking Cap 







Now you can check, sort and measure 
capacitance in less time, with more accuracy. 






Forget what you know about cap meters. 
Our new Model 3001 Digital Capacitance 
Meter offers advantages worth thinking about 

It's more accurate. More rugged. With more 
features, more accessories. All in the first cap 
meter specifically designed for professional lab. 
test and production benches. All for just $275* 

As usual, we started where everyone else 
left off. Behind our 334-digit LED display, you'll find 
a unique Dual Threshold circuit that boasts 0.1% 
accuracy** (that's 0.1 % of the reading— not of full 
scale). Nine overlapping ranges, up to .1999 Farad, 
with down to 1 pF resolution. Auto over- and under- 



range indications. And the 3001 isn't fooled by 
dielectric absorption. 

Our back panel is more intelligent, too. With 
an easy interface for remote display, sorting and 
control accessories. And a clever way of eliminat- 
ing battery problems— an AC cord. 

We've put a lot of thought info our accesso- 
ries, of course. With a production test fixture, aTri- 
Mode Comparator and a variety of test cables. 
Plus one of the best manuals in the business. 

We can't tell you the whole story here. Call or 
write for details. Or better yet, order yourThinking 
Cap today. 



70 Fulion Terr . New Haven. CT 06509 (203) 624-3103. TWX 7t0-465-i2!7 

OTHER OFFICES San Francisco (415) 421-6872. TWX M-372-7992 

Europe- Ptione Sarfron-Walden 0799-21682. TLX 817477 

Canada Ltn FmkierUl, Oownsview. Ontario 



Smarter tools for testing and design. 

GLOBAL 



Call toll-free for details 
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Heart 
Computer 

Your heart can tell you three things 
that can help you live longer and 
stay healthier. The rest is up to you. 



The Pulsetach will shortly 
become the numberone 
selling system of its type In 
the nation. 



JS&A has never offered a pulse meter. And 
for good reason. 

If you've ever used one, you'll quickly 
discover that your heart does not beat like a 
clock. It's irregular. It might beat at 40 beats 
per minute for one instant and at 120 the next. 
Since most pulse meters measure each beat 
as it occurs, you never feel confident that 
you're getting a very good reading. 

We also considered size. Each pulse meter 
we examined was large or cumbersome and 
awkward to carry or store. 

WE WAITED 

We waited a few years. In the meantime, we 
discovered three ways your heart (through 
your pulse) helps you monitor your health. 
Pulse Rate Your pulse rate can tell you if you 
are getting enough oxygen throughout your 
body, A high pulse rate indicates that your 
heart must pump faster to supply that oxygen 
and may indicate poor physical condition. 
Target Zone Your pulse can tell you if your 
heart is beating fast enough during exercise. 
There's an area called the "Target Zone." 
Below this level, you're not exercising hard 
enough to do your heart or respiratory system 
any good. Above this level, you can be 
dangerously over-exerting yourself. 
Cardiac Recovery Time The time it takes for 
your pulse rate to return to normal after you've 
exercised is the real measure of whether or not 
your exercise program is doing you any good. 
This time can be as healthy as one minute or 
as poor as several minutes. 

The three things we learned convinced us 
that the ideal pulse meter must have the 
following features: 

t. it must measure a series of heart beats 
and simultaneously compute the average to 
avoid the strange readings from irregular heart 
beats. 

2. It must be small enough to use while 
exercising, 

3. It should have a timing capability to 
determine the Cardiac Recovery Time. 

It wasn't until a small Utah medical elec- 
tronic instrument company created what we 
feel not only provides the capabilities listed 
above, but excels in other areas too. 

FITS ON FINGER 

The unit is called the Pulsetach, and it fits 
right over your finger. It weighs less than an 
ounce and can be worn easily during most 
exercise programs. 

The large liquid crystal display can easily be 
seen in normal room lighting or in bright sun- 
light, and because liquid crystal displays 
consume very little power, the readily-avail- 
able watch batteries will last for years. The 
Pulsetach automatically turns itself off in five 
minutes if you forget. 

The heart of the system is a powerful micro- 



computer CMOS semi-conductor integrated 
circuit that will take up to 4 pulse beats, 
compute an average pulse rate, and then flash 
that rate on the liquid crystal display. 

FINGERTIP SCANNER 
The sensor consists of a Gallium Arsenide 
infrared light-emitting diode which scans your 
fingertip hundreds of times a second to 
determine your pulse rate. This new system is 
one of the most accurate and is also used in 
sophisticated hospital systems. 

The unit also contains a quartz-controlled 
timing circuit which will accurately time either 
your exercise period or your Cardiac Recovery 
Time. And you can switch back and forth 
between the pulse and chronograph mode 
while you are exercising. 

We realize that the Pulsetach sounds like a 
very sophisticated unit. And it is. But as 
sophisticated as it is internally, it's an extreme- 
ly easy unit to operate. There are just two 
buttons to press which operate the pulse read- 
ing and the chronograph timing circuit. A third 
button engages the audio circuit. 




The Pulsetach system fits comfortably on your 
finger while it monitors your heart and deter- 
mines your Cardiac Recovery Time. 

HEAR YOUR PULSE 

The audio circuit simply beeps every time 
your pulse beeps. This feature lets you mon- 
itor your pulse by hearing it as you run or 
exercise and it can be shut off by pressing the 
button a second time. The timing circuit is 
quartz-controlled and extremely accurate. 

The Pulsetach not only has combined all of 
the most advanced technology in an extremely 
small size, but it costs less than many other 
systems lacking its advanced features. 

The Pulsetach can be used for joggers, 
athletes, all forms of exercise and even 
cardiac recovery patients, as it operates quite 
effectively with pacemakers. 

REAL WORKOUT 

We suggest you order a Pulsetach for our 
30 -day no-obligation trial. When you receive 
your unit, give it a real workout. Notice how 
simple it is to operate and how easily you 




can read your pulse rate. Use it to stay in your 
Target Zone and to determine and then 
improve your Cardiac Recovery Time. 

Monitor your Cardiac Recovery Time. 
Determine your Target Zone and see if you're 
really exercising in that area. Then use the 
Pulsetach to watch those important signs 
slowly improve thanks to the accuracy and 
information you get from the unit. 

By knowing the important factors that help 
you monitor your health, you'll feel better, 
exercise more effectively, and many doctors 
feel you'll live fonger. 

TWO UNITS AVAILABLE 

To order your Pulsetach pulse meter, send 
your check for $119.95 plus $2.50 postage 
and handling (Illinois residents add 6% sales 
tax) to the address below. (Allow 20 days for 
personal checks to clear.) Credit card buyers 
may call our toll-free number below. 

You can also order the more expensive 
hospital unit that averages 16 beats and has 
all the features including the small size of the 
previous unit. It costs $169.95. 

We'll send your Pulsetach pulse meter 
complete with 90 -day limited warranty and 
instructions which include information on 
determining your Target Zone, Cardiac Re- 
covery Time and other helpful information. 

Then after your test, if you're not fully con- 
vinced that the Pulsetach is the best unit of its 
kind, the most convenient, and the greatest 
value, return it within 30 days for a prompt and 
courteous refund including the $2.50 charge 
for postage and handling. You can't lose. 

Your Pulsetach is totally solid-state so 
service should never be required, but if it is, the 
manufacturer has a national service-by-mail 
facility backing each unit. JS&A is America's 
largest single source of space-age products- 
further assurance that your Pulsetach is 
backed by a substantial company. 

We've waited an awful long time to jump into 
the pulse monitoring field. But what a great 
entry. Order your Pulsetach at no obligation 
today. 

PRODUCTS 
JHAT 
JHINKf 

Dept.RA One JS&A Plaza <_ 

Northbrook, III. 60062 (312)564-7000 c 

Call TOLL-FREE 800 323-6400 < 

In Illinois Call (312) 564-7000 £ 
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A LIFETIME GUARANTEE AND 1 1 OTHER REASONS TO BUY 

ELECTRONICS" FREQUENCY COUNTE 
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1. SENSITIVITY: Superb amc 
that can'l be matched at twice the price. Average sensitivity 

of better than 15 mV from 10 Hz to 500 MHz on every model 
and better than 30 mV from 500 MH2 to 1.1 GHz on the Series 
8010A and 8013. 

2. RESOLUTION: 0.1 Hz to 12 MHz. 1 Hz to 50 MHz, 10 Hz 
over 50 MHz. 

3. ALL METAL CASES: Not only are the heavy gauge aluminum 
cases rugged and attractive, they provide the RF shielding 
and minimize RFI so necessary in many user environments. 

4. EXTERNAL CLOCK INPUT/OUTPUT: Standard on the 8010/ 
8013 series and optional on the 7010 series is a buffered 

10 MHz clock time base input/output port on the rear panel. 
Numerous uses include phase comparison of counter time 
base with WWVB (U.S. National Bureau of Standards). Stand- 
ardize calibration of all counters at a facility with a common 
10 MHz external clock signal, calibrate scopes and other test 
equipment with the output from precision time base in 
counter, etc., etc. 

5. ACCURACY: A choice of precision to ultra precision time 
' base oscillators. Our x 1 PPM TCXO (temperature compen- 
sated xtal oscillator} and sQ.i PPM TCXO are sealed units 
tested over 20-40 °C. They contain voltage regulation circuitry 
for immunity to power variations in main instrument power 
supply, a 10 turn (50 PPM) calibration adjustment for easy, 
accurate setability and a heavily buffered output prevents 
circuit loads from affecting oscillator. Available in the 8010 and 
8013 series is our new ultra precision micro power proportional 
oven oscillator. With ±.05 PPM typical stability over 10-45°C. 
this new time base incorporates all of the advanfages of our 
TCXO's and virtually none of the disadvantages of the tradi- 
tional oven'rzed oscillator: Requires less than 4 minutes 
warm-up time, small physical size and has a peak current 
drain of less than 100 ma. 

6. RAPID DISPLAY UPDATE: Internal houseker 
functions require only 2 seconds between any 
gate or sample time I 

MODEL 7010A 600 MHz 



ilay a new 
count every 1,2 seconds, on a 10 second gate time a new count 
is displayed every 10.2 seconds. (10.2 seconds is the maximum 
lime required between display updates for any resolution on 
any model listed}. 

7. PORTABILITY: All models are delivered with a 1 15 VAC 
adapter, a 12 VDC cord with plug and may be equipped with 
an optional ni-cad rechargeable battery pack installed within 
its case. The optional Ni-Cad pack may be recharged with 12 
VDC or the AC adapter provided. 

8. COMPACT SIZES: Slate-ol-the-Art circuitry and external AC 
adapters allowed design of compact easy to use and transport 
instruments. 

Series 8010/8013; 3'" H x 7-1/2" W x 6-1/2" D 
Series 7010: 1-3/4" H x 4-1/4" W x 5-1/4" D 

9. MADE IN U.S.A.: All models are designed and manufactured 
at our modern 13,000 square foot facility at Ft. Lauderdale, 
Florida. 

10. CERTIFIED CALIBRATION: All models meet FCC specs 
for frequency measurement and provided with each model is a 
certificate of NBS traceable calibration. 

11. LIFE TIME GUARANTEE: Using the latest State-of-the-Art 
LSI circuitry, parts count is kept to a minimum and internal 
case temperature is only a few degrees above ambient 
resulting in long componenl life and reliable operation. (No 
custom IC's are used.} To demonstrate our confidence in these 
designs, all parts (excluding batteries} and service labor 
are 100% guaranteed for life to the original purchaser. 
(Transportation expense not covered). 

1 2. PRICE: Whether you choose a series 7010 600 M Hz 
counter or a series 8013 1.3 GHz instrument it will compete 
at twice its price lor comparable quality and performance. 

MODEL 801 OA/8013 1 .1 GHz/1 .3 GHz 
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SERIES 70 >0A 

rUOlOA 600 MH; Counter t PPM 1CXO 

»70IO.tA 600 MHz Counter 1 PPM 

OPTIONS. 

«70 H HanoleTiii Bainnol snowni 

rtNi-Cact-701 NJ-Cad Battery Pack & Charqino 

Circuitry installed inside Unit 
»EC-?Q External Clock InputfOuimii 

dCC-70 Carry Case Padded Black Vinyl 
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S35.00 
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OPTIONS 

«Ni l - tiqmij 

Circuitry Installed Inside Unil 
*CC80 Carry Case Padded Stack Vinyl 




Dpa-anh 
ingtoBNC 
Probe. 50 Ohm, IX 
Probe, L 

Audio Uaage 

PfOti: 

General Purpose 

«LFM:11I0 Low Frequency '.' 

X 10. X 100. X 1000 

For High Resolution ot Audirj Fraq 



Optoelectronics 

5821 N.E. 14th Avenue. Fort LauderdaSe, Florida 33334 



TERMS: Orders to 
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Electronics 

Electronics publishers since 1908 



THE MAGAZINE FOR NEW 
IDEAS IN ELECTRONICS 



JULY 1980 Vol. 51 No. 7 



BUILD 43 ENVIRONMENTAL CONTROL CENTER 

Technology and Mother Nature work together to reduce 
home heating and cooling costs. Tom Stults 

63 HOME INTERCOM SVSTEM 

Simple and Inexpensive way to hear — and be heard — 
all through the house. David J. Sweeney 

65 S Y NT H E BIZ ED FU N CTI ON G EN ER ATO R 

Part 2 — Complete construction details. A professional- 
quality tool for the experimenter or 
technician, Gary McClellan 



TECHNOLOGY 4 LOOKING AHEAD 

Tomorrow 5 news today. David Lachenbruch 

16 SATELLITE TV NEWS 

The latest happenings in an exciting new 
industry. Gary H. Arlen 

55 VMOS— A GIANT STEP TOWARD THE IDEAL 
The closest thing yet to the perfect 
transistor. Bill Roehr 

73 NEW IDEAS 

A winning circuit application from our readers. 

74 HOBBY CORNER 

More about tide clocks, and other items. 
Earl "Doc" Savage, K4SDS 



VIDEO 48 COAX vs. TWIN- LEAD 

Shielded cable is better than twin -lead... 
or is it? James E. Kluge 

81 SERVICE CLINIC 

Oscilloscopes simplify troubleshooting Jack Darr 

82 SERVICE QUESTIONS 

RE s Service Editor solves technicians problems 



AUDIO 58 DESIGNING SMALL SPEAKER SYSTEMS 

Many factors must be weighed and balanced to 
obtain optimum performance Len Feldman 

70 R.E.A.L. SOUND LAB TESTS AUDIO CONTROL CIO 
EQUALIZER/ANALYZER 

Combination graphic equalizer and real-time analyzer 
rates excellent. 



RADIO 78 COMMUNICATIONS CORNER 

The most comprehensive piece of test equipment 
we ve seen yet. Herb Friedman 



COMPUTERS 


51 


CONNECT A D/A CONVERTER 










Interfacing microprocessors to the analog world. 






Joseph J. Carr 






EQUIPMENT REPORTS 


26 
32 


Kikusai 551 2A Oscilloscope 
Doric 130- A Capacitance Meter 








38 


Mem-Explorer PET Computer Software 




38 


Radio Shack Quick Printer II 






DEPARTMENTS 


102 


Advertising Index 


83 


Market Center 




14 


Advertising Sales Offices 


76 


New Products 




77 


Computer Products 


3G 


Next Month 




14 


Editorial 


80 


Radio Products 




103 


Free Information Card 


7 


What's News 




22 


Letters 


72 


Correction 



ON THE COVER 

Sitting on the desk in front of 
the window is the thermostat 
portion of the Environmental 
Control System. This system 
connects to your heating, air 
conditioning and ventilating 
systems and controls their 
operation in accordance with 
inside and outside tempera- 
ture, and humidity. Energy 
savings of up to 20% can be 
realized with this system. Get 
started building yours today. 
The construction details starts 
on page 43. 
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BIPOLAR: t B - BASE CURRENT- mA 
VMOS DEVICES have near Ideal characteristics. 
For the complete story on VMOS, turn to page 55. 




COAX VS. TWINLEAD for your TV antenna. 
Shown above is one of 9 steps In making Ideal 
coaxial connections. For the other 8 steps and 
the full story, turn to page 48, 
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Pioneer's videodisc plans: U.S. Pioneer is now in the 
process of entering the American videodisc player mar- 
ket with an optical player, designed to play the same 
DiscoVision discs as the Magnavox unit that is currently 
being sold in an increasing number of geographic re- 
gions. The principal difference between the Magnavox 
and Pioneer players is that the latter contains a digital 
keypad which permits the user to call up any one of the 
54,000 frames on one side of a two-sided 60-minute disc. 
The suggested list price of the Magnavox player is $775. 
of the Pioneer player $749, and a full-function wireless 
remote control for the latter is $50 extra. Like the Magna- 
vox player, Pioneer's will play one-hour-per-side discs, 
but without the random-access feature, as well as 30- 
minute-per-side random-access discs. The first markets 
for the Pioneer player are Dallas-Fort Worth, Minneapo- 
lis-St. Paul. Syracuse NY, and Madison Wl. with four 
additional markets scheduled to be added every 60-90 
days. Pioneer's first major dealers are expected to be hi- 
fi retailers, and the company has formed a new subsidi- 
ary, Pioneer Artists, which will release videodiscs fea- 
turing stereophonic musical performances. 

...and VHO makes 3: The third non-compatible videodisc 
system — JVC's VHD, or Video High Density, system (see 
Radio-Electronics, June 1980}, now is scheduled for 
marketing in America, as a competitor to the Philips- 
MCA-Pioneer groove less optical system and the RCA- 
Zenith-CBS grooved capacitance (SelectaVision) sys- 
tem. VHD is a grooveless capacitance system, combining 
some of the features of both of the others, but completely 
non-compatible with either. 

JVC has signed an agreement with Thorn-EMI of U.K. 
for the latter to manufacture and market VHD. Thorn is a 
major British TV manufacturer and its subsidiary EMI is 
a worldwide record company whose American operation 
is Capitol Records. In addition, both JVC and its parent 
Matsushita Electric plan to make players for the system. 
In the United States, Matsushita's subsidiaries Panason- 
ic and Quasar, as well as JVC, are expected to market 
the system. In addition, JVC is seeking to make licensing 
arrangements with other uncommitted hardware and 
software manufacturers. JVC estimates that its system 
will be on the market around the end of 1981 and that 
players will cost in the neighborhood of $500. RCA has 
already announced that its players and discs will be in 
national distribution early next year at "under $500." 

Videocassette duplicator: Videocassette programming 
is currently duplicated in real time, with banks of video 
recorders taping the output of a master player. Matsush- 
ita Electric is now demonstrating a high-speed video- 
cassette duplicator (which it calls VTP {for Videotape 
Printer), designed to turn out a two- or four-hour video- 
cassette program in four minutes. It uses the principle 
of contact printing and is completely automatic. 
The master tape is coated with an iron-cobalt compo- 
Gj sition with a high coercivity of 2.000 oersteds. It is re- 
6 corded with a "mirror image" of what is desired on the 
§ duplicated tape. For duplication, up to 12 VHS cassettes 
tr may be stacked in a loader. The cassette drops onto the 



duplicator, the tape is extracted, cut from the leader, 
wound around a drum in contact with the master tape, 
where it is subjected to a 900-oersted magnetic field. 
After the high-speed printing is accomplished, the re- 
corded tape is wound back into the cassette and the 
leader respliced to it. and it drops into a bin, the next 
tape from the hopper falling into place for duplication. 
Some tape duplicators are dubious of the high-speed 
printer because of cost— the printer itself costs $60,000, 
and the companion recorder (required to make the mas- 
ter tape) is $40,000. 

20-hour VCR here: The battle of recording time in home 
videocassette recorders is probably over — since very few 
people will need more than 20 hours, Sony has intro- 
duced a cassette changer for its current-model Betamax 
VCR s (it will also fit current Zenith units) which will auto- 
matically record, play, or rewind up to four cassettes 
completely unattended. It can be attached by anyone 
with a screwdriver— and just to make certain anyone can 
do it, Sony even includes the screwdriver. Sony recom- 
mends the Betastack for use with its SL-5600 program- 
mable VCR, which can be programmed to record over a 
two-week period. Using 5-hour cassettes, Betastack 
makes it unnecessary to miss your favorite programs 
while you're on vacation. At presstime, Betastack was 
still unpriced, but a previously introduced three-cassette 
changer for older Sony models is $125. 

Rear TV projectors: Compact, one-piece rear projec- 
tion systems, with the picture viewed on a translucent 
screen at the front of the cabinet, is the latest trend in 
giant-screen TV, It was started by General Electric two 
years ago, but the newer units are brighter and less direc- 
tional, using three projection tubes and improved screens. 
The first three-tube unit to be shown was made by Pro- 
jection Systems Inc. (PSI) and has a 50-inch screen with 
a Sylvania remote-controlled VIR chassis. It sells for 
$3,100. Panasonic this fail will offer a three-tube rear- 
screen remote-controlled 45-inch projection set at $3,299: 
Quasar is expected to have a similar unit. Late this year 
or early next. General Electric will offer a three-tube type, 
and Sylvania will field its own version of the PSI pro- 
jector. 

Multicolored LED: Another development which could 
lead to flat -screen color TV is highlighted in an announce- 
ment from Sanyo that it has developed the first multi- 
colored light-emitting diode, which emits colors from red 
through green, including in-between hues. (The nearest 
thing to this available commercially is the bi polar LED, 
which actually contains two elements — one just for red 
and one for green. The LED is made to change color 
when polarity of the applied voltage reverses.) Made from 
phosphorized gallium, the new LED is claimed to have a 
life of "several tens of thousands of hours" and is scheduled 
for mass production this fall. Sanyo's next step is an LED 
capable of emitting TV's primary colors of red, blue, and 
green. 

DAVID LACHENBRUCH 
CONTRIBUTING EDITOR 



Facts from Fluke on low-cost DMM's 

Three good reasons to buy your 
handheld DMM from Fluke. 



Ask yourself what you're really 
looking for in a handheld DMM, and 
then take a good long look at ours. 

CHOICES? The Fluke line of 
handheld DMM's now offers three 
clear performance choices. There's the 
8022A Troubleshooter, a solid value for 
basic voltage/ current /resistance 
measurements that offers 0,25% basic 
dc accuracy. The 8020A Analyst is the 
world's best-selling DMM and first to 
offer conductance for high-resistance 
measurements to 10,000 Megohms — 
now with accuracy improved to 0.1%. 
And the new 8024A Investigator, a 
powerful instrument also with 0.1% 
accuracy that boasts three unique 
capabilities: logic level/ continuity 
detection with an audible "beeper" for 



instant continuity testing, and 
slow-speed logic checking, peak hold to 
lock onto elusive transient signals, and 
direct temperature readings to 1266° C 
via K-type thermocouples, 

CONVENIENCE? Pick one up 
and you'll know what true one-hand 
operation means — tough, lightweight, 
palm-size packages designed with 
in-line push buttons for quick range 
and function changes. 

RELIABILITY? Count on it. A 
substantial number of components are 
used exclusively to insure 
^^ reliability and 

/ i B^^^^^^^ k to guard 
^ against 

overloads. 



Calibration is traceable directly to the 
National Bureau of Standards. 

LOW COST? Compare these U.S. 
prices; $139 for the 8022A, $179 for the 
8020A and $219 for the powerful 8024A. 

Fluke standards of quality and 
customer service, of course, are 
uncompromising — for our line of 
handheld DMM's and all our products. 
For more Facts call toll free 
800-426-0361; use the coupon below; 
or contact your Fluke stocking 
distributor, sales office or 
representative. 




IN EUROPE: 
Fluke (Holland) B.V. 
P.O. Box 5053. 
SCMEBTilburg, 
The Netherlands 
(013! 673 973 Tlii S3237 
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Yamaha's PX-2 linear tracking turntable. 
A class of one. 




Yamaha's new PX-2, the flagship of a remarkable new 
series of turntables from Yamaha, is destined to become the 
new standard of the audio industry. It is a masterpiece in the 
art of music reproduction. Totally in a class by itself. 
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One of the major performance advancements on the PX-2 
is Yamaha's unique optimum mass straight tonearm assembly 
This design concept is Yamaha's direct challenge to the industry 
trend of low- mass tonearms. Among the most significant 
benefits of optimum mass is that it specifically addresses two 
of the most critical elements of music signal tonal quality— 
tonearm resonant frequency characteristics and high tracka- 
bility with a wide range of cartridges. Tonearm mass is such 
a critical element in sound reproduction (especially in the low 
and high frequency ranges) that Yamaha has designed this 
optimum mass tonearm to insure its resonance frequency is 
at the "least effect" point. (See graph.) As a further benefit, 
the vast majority of available cartridges can be effectively 



matched with the Yamaha tonearm. Even MC types. 

But the optimum mass tonearm is only one factor that 
puts the PX-2 in a class by itself. There's much more. like 
an extraordinary 80dB S/pJ ratio, with incredibly accurate 
tangential tracking — constantly monitored by an opto- electronic 
sensor. The PX-2 is also a study in durability with its solid, 
anti-resonant monolithic diecast aluminum base. And the com- 
bined effect of the hefty platter and the heavy-duty DC motor 
depresses wow and flutter to below 0.01 °o. 

Yet with all this performance, the PX-2 is deceptively easy 
to operate. All the microprocessor-activated controls are easily 
accessible— without lifting the dustcover. 

The balance of the turntables in our new line (the P-750, 

P-550, P-450 and 
P-350) all incorpor- 
ate this same op- 
timum mass tonearm 
philosophy. Each 
will set new stand- 
ards for performance 
per dollar invested. 
Visit your local 
Yamaha Audio 
Specialty Dealer 
for a personal test 
of our remarkable 
PX-2 and the other superb turntables in our new series. You'll 
hear music that's truly in a class by itself. 

For more information write us at Yamaha, Audio Division, 
P.O. Box 6600, Buena Park, CA 90622. 

" Yamaha cartridges shown (MC- IX and MC-7) on both models are optional. 
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CIRCLE 58 ON FREE INFORMATION CARD 



Experiments with Teletext 
going on in Los Angeles 

Public Television station KCET, Channel 
28, is making experiments with Teletext, art 
information system using digital data that 
is tied in to home-television receivers. It is 
now being employed in a number of Euro- 
pean countries, supplying such data as 
stock prices, weather, airline schedules, 
and similar materials. 

The digital data signals are transmitted 
on two lines in the vertical blanking interval 
and require special decoders attached to a 
standard TV receiver. The Teletext tests 
are part of an investigation sponsored by 
the Electronic Industries Association in the 
search for a potential standard for U.S. 
television broadcasting, 

KCET is using the techniques of the 
Anticpe Videotex! Systems of Paris, 
France, and Washington, DC. Antiope in- 
cludes a wide character set that covers the 
Roman, Cyrillic (Slavic-language), and Ara- 
bic alphabets, and is compatible with both 
one-way (Teletext or Viewdata) and inter- 
active systems. 

Thermostat and heat pump bring 
awards to Honeywell 

Honeywell engineering teams won two of 
seven awards in the 1979 "Seven Wonders 
of Engineering" competition put on annual- 
ly by the Minnesota Society of Professional 
Engineers (MSPE). 

The awards were won by the engineering 
teams who developed the world's first Mi- 
croelectronic T800 pushbutton-setback 
thermostat, and an advanced heat-pump 
logic center for improved control of the 
increasingly popular heat pumps for home 
heating and air conditioning. 

Other awards in the Minnesota contest 
were won by: 3M, for an air cycle heat- 
pump solvent and heat-recovery system, 
and an E.O. sterilizer: Barr Engineering, for 
rehabilitation of the Lake Bytlesby Dam; 
Minnesota Power and Light Co., for a fiber 
optic transmission system and the Minne- 
sota Department of Transportation, for the 
Blue Earth roadside rest area. 

Open reel recording follows steady 
course 

"Open reel is alive and well," says Steve 
Frederickson of 3M's Magnetic Audio/Vid- 
eo Products division. "Though the open- 
reel audiophiles represent less than five 
percent of the recording population, they 
influence all other tape users significantly," 
he states, "Audiophiles are the most de- 
manding of all recordists. The fact that they 
use open reel tapes when the quality of 
cassette recordings has improved to the 
point that most ears can't hear a difference 
is one indicator that the market will contin- 
ue to find ardent enthusiasts. We have indi- 
cated our confidence in this small, but 
important, market by building a tape that 



meets the open-reel recordist's demanding 
requirements," Frederickson says. "The 
Scotch' Master XS open-reel tape intro- 
duced at the Winter Consumer Electronics 
Show was developed first for the profes- 
sional market and then adapted for the 
retail market." 

There's no wild boom in install- 
your-owrt phones 

The market for install-your-own tele- 
phones has been disappointing to retailer 
and manufacturer alike, reports Venture 
Development Corp., a Massachusetts con- 
sulting firm that has made a study of the 
subject. (See Radio-Electronics, Feb. 
1980, page 6.) 

Some of the disappointment is due to 
high expectations — some retailers appar- 
ently expected an explosive sales growth 
like that shown by CB and calculators in 
years past. 

But the main reason phone owners are 
not rushing to buy additional phones, the 
study says, is that "three out of five people 
are satisfied with their present phone ser- 
vice and that's why they haven't purchased 
a telephone." Others are concerned about 
the phone company's possible reaction, or 
feel there would be service problems with 
individually-owned phones. 

Probably the greatest drawback is lack 
of knowledge. Large numbers of people 
have no idea of what they can or cannot do 
about Installing their own phones, (The 
problems are not always simple— for ex- 
ample people who have extra extension 
jacks can buy phones and plug them in 
without restrictions. But only the phone 
company can install the jacks.) About one- 
fifth of all the people interviewed believed 
that only the phone company has the right 
to put In extra phones. 

Venture Development believes that with 
increase of knowledge, the market will 
expand, and that "for the 1980's, the future 
of retail phones is hardly bleak," 

TV, record player imports dropped 
sharply in 1979 

Imports Of most consumer electronics 
products declined in 1979, the Electronic 
Industries Association reports. Color televi- 
sion dropped hardest, falling to 1,367,600 
units, from 2,774,856 imported in 1978, a 
decline of 50.7%. In the last quarter of 
1979, color TV imports were off 62.6% from 
the same period in 1978. Black-and-white 
TV imports showed no significant change. 

Imports of record players, record chang- 
ers, and turntables dropped 36.7% from 
the 1978 figures, and home radios declined 
23.6%. Video tape recorder /player imports, 
on the other hand, increased 23% over 
1978, to a total of 629,280 units. 

Exports of entertainment band radios, 
audio and video tape equipment from the 
United States Increased in 1979, but ex- 



ports of television receivers, auto radios, 
and phonographs declined. 

CBS will make videodiscs under 
SelectaVision license 

CBS President John D. Backe and RCA 
Chairman Edgar H. Griffiths have con- 
firmed an agreement under which CBS is 
licensed to manufacture videodiscs world- 
wide under the RCA SelectaVision patents. 
Developmental work on videodiscs is being 
carried out at the CBS Technology Center 
at Stamford, CT, CBS's advanced-re- 
search center. 

The 12-inch discs will furnish the viewer 
with two hours of program (1 hour per side). 
The SelectaVision discs will be on the mar- 
ket in the first quarter of 1981, Mr. Griffiths 
states. 

Industry makes plans for the 
changeover to metric 

Plans for converting to the metric system 
of measurements were analyzed and de- 
bated at the 6th Annual Conference of the 
American National Metric Council (ANMC) 
in San Francisco May 11-14. The ANMC is 
a private nonprofit organization supported 
by more than 1700 companies, organiza- 
tions, and individuals. It was established in 
1973 to serve as a planning forum for vol- 
untary conversion to the metric system. 

Dr. Louis F. Polk, chairman of the U.S. 
Metric Board, described the plans of that 
agency for the years just ahead. ANMC 
president Charles Buckingham pointed out 
that American industry must act now to 
control the changeover to metric or be 
faced with increased costs and confusion. 
"Now, not later, is the time to plan and pre- 
pare for metric conversion," he said, "In- 
dustry must act to shape events, or it will 
be shaped by them." 

Wisconsin researchers find 
arteriosclerosis detector 

A device developed at the University of 
Wisconsin may be able to detect arterio- 
sclerosis (vulgarly called hardening of the 
arteries) in its early stages. Up to the pres- 
ent there has been no way of screening a 
person for the condition (as there is for high 
blood pressure, for example) and it can go 
undetected until such serious complica- 
tions as stroke, senility, or heart attack 
result. 

The instrument measures arterial com- 
pliance—how much the artery expands as 
blood pulses through It — by changes in a 
limb's electrical resistance. Hardened ar- 
teries are much less compliant than normal 
ones. Since blood is a good conductor, a 
large increase in artery diameter at each 
pulse will create a greater change in the j_ 
limb's resistance than if the artery cannot c 
change its diameter greatly. < 

svice — wl 
continued on page 12 § 



Microcomputers are here! 
Get in on the ground floor with 
NRI's new "at home" training 

in computer technology. 

Only NRI Gives You "Hands-on" Experience as You Build Your Own 
Designed-for- learning Microcomputer 
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The microprocessor, that amaz- 
ing little chip which shrinks electronic 
circuitry to microscopic size, has 
changed the world of the computer 
with dramatic speed. Now, big- 
performance computers are here in 
compact sizes. ..priced to make them 
practical for thousands of medium and 
small businesses, even homeowners 
and hobbyists. 

Microcomputers are already 
being put to work on jobs like inven- 
tory control, payrolls, cost analysis, bill- 
ing, and more. In homes, they're able 
to handle budgets and tax records, 
control environmental systems, index 
recipes, even play sophisticated games. 
And hobbyists across the country are 
expanding the state of the art while 
developing their own programs. 

Become a Part of This 
Incredible World . . . 

Learn at Home 
in Your Spare Time 

NRI can give you the back- 
ground you need to get into this boom- 
ing new field. Microcomputers require 
a new discipline, a broader viewpoint. . . 
the ability to think in both hard- 
ware and software terms. And NRI's 
new course in computer technology 
is geared to bridge the gap. 
You get a firm foundation of digital 
theory while you get practical, 





"hands-on" experience working with 
the NRI Discovery Lab®, assembling 
test instruments you keep, and even 
building your own fully functional 
microcomputer. 

Best of all, you do it at your own 
convenience. You learn at home with 
clearly written, "bite-size" lessons that 
carry you through the course in logical 
progression. There's no need to go to 
night school or quit your job... you 
progress at the pace that's most com- 
fortable to you, backed by your per- 
sonal NRI instructor and individual 
counseling whenever you want it. 

Assemble an Advanced 

Microcomputer with 

Exclusive Designed-for- 

Learning Features 

Only NRI trains you with a mi- 
crocomputer that's specifically designed 
to teach you important principles as 
you build it. This state-of-the-art unit 
performs every function of comparable 
commercial units, has capabilities well 
beyond many. But each step of con- 
struction provides specific training, 
reinforces theory to make it come 
alive. And once you've finished, 
your microcomputer is ready to go 
to work for you. Or you can even sell 
it commercially. 

You also assemble professional 
test instruments for use in your train- 
ing. You get your own CMOS digital 
frequency counter and transistorized 
volt-ohm meter to keep and use in 
diagnosing problems and servicing 
computers. Togedier with up-to-the- 
minute lessons and NRI's 60-plus years 
of home study experience, you get the 
most in training and value. 



Other Courses 
in Today's Electronics 

Even the servicing of home 
entertainment equipment has taken 
quantum jumps forward. NRI keeps 
you right up with the latest, with train- 
ing in stereo, video tape and disc 
players, and the latest TVs. You even 
build your own 25" diagonal color TV, 
the only one complete with built-in 
digital clock, varactor tuning, and 
computer control that lets you program 
an entire evening's entertainment. In 
our complete communications course, 
you learn to service two-way radio, 
microwave transmitters, radar, AM and 
M transmitters, CB radio, paging 
equipment, and more. And you build 
your own 2-meter transceiver or 40- 
channel CB while you learn. 




Free 100-Page Catalog 
No Salesman Will Call 

Send the postage-paid card 
today for your personal copy of the NRI 
electronics course catalog. It shows all 
the equipment, training kits, and 
complete lesson plans for these and 
many other courses. There's no obliga- 
tion of any kind and no salesman will 
ever bother you. Find out how you can 
learn new skills, keep up with technol- 
ogy, advance your future with training 
for new opportunities. Get in on the 
ground floor now! If card has been 
removed, write to: 



NRI Schools 

McGraw-Hill Continuing 

Education Center 
3939 Wisconsin Ave. 
Washington, D.C. 20016 
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a blood-pressure sleeve — is in essence an 
AC ohmmeter. It sends a small alternating 
current through the limb, measures the 
voltage drop from one part of the limb to 
another, and displays it on a meter, which 
can be calibrated directly in ohms. A large 
change in resistance indicates a high value 
of compliance — a smaller change may indi- 
cate a greater or lesser degree of arterio- 
sclerosis. 

The instrument — now in an early experi- 
mental stage — is undergoing tests. If it 
proves successful, it may become as stan- 
dard an item in doctors' offices as devices 
for measuring blood pressure. 

Fivefold growth predicted in 
telecommunications 

By the year 2000, the demand for tele- 
communications services will have in- 
creased five times, according to a study 
made by the Lewis Research Center of the 
National Aeronautics and Space Adminis- 
tration (NASA). At that time, one-fourth of 
all long-distance voice traffic (which will still 
make up the greater part of the increased 
services) may be carried by satellites. 

The studies show that by the early 1990's 
long-distance telecommunications will 
have saturated the nation's existing do- 
mestic satellite capacity in the 4-6 and 
11-14 GHz bands. To accommodate the 
rapid growth in demand, higher-capacity 
satellites operating in the 20-30 GHz band 
will be required. It is urgent to develop the 
technology needed to open that band lor 
commercial use in a cost-effective and 
spectrum -conserving manner. The band 
has not been used in this country up to the 
present. 

Recording system doubles dynamic 
range of discs 

A new development in recording technol- 
ogy is claimed by dbx, Inc. of Newton, MA. 
In cutting the master disc for an album 
{from a digitally-recorded tape) the music 
signal is compressed linearly in decibels by 
50% at all levels ("dbx encoded"). Play- 
back through a "dbx decoder" expands 
the signal to recreate the dynamic range of 
the original master tape. Thus the possible 
dynamic range of such a disc recording is 
doubled. 

The decoder retails for a little over $100, 
and dbx-encoded records are already 
available, under the M&K RealTime label. 

Biggest CB organization conquers 
financial crisis 

REACT (Radio Emergency Associated 
Citizens 7eams) International Inc. has over- 
come a serious potential operating deficit 
and ended the year 1979 with a surplus, the 
Board of Directors reported after its annual 
meeting. A combination of substantial cost 
reductions and emergency-fund contribu- 
tions from REACT teams and others turned 



the situation around from that at August 1 
(when it was estimated that the year-end 
deficit would be $34,000) and resulted in an 
operating surplus of about $17,000. 

Simultaneously. REACT International 
launched its annual membership drive to 
recruit new teams and new members for 
1980. As of January 20, the Board re- 
ported, the rate of registration was lagging 
well behind the previous year. This, the 
Board believes, was partly due to the dras- 
tic decline in the number of new CB licen- 
sees and partly to uncertainties about RE- 
ACTS future — uncertainties created by the 
financial crisis. 

REACT International headquarters will 
continue operations with minimum staff 
and services throughout the first half of the 
year, unless and until team registration and 
new membership are substantially acceler- 
ated. Of the 1,688 teams, with a combined 
membership of 40,454, less than 50% had 
re- registered tor 1980 by mid- January. 

The Board meeting laid plans tor the 
election of field members of the Board of 
Directors directly by the membership at the 
Annual Convention, and tor a "REACT 
Forum" to be set up by the Teams via State 
Councils to develop additional training and 
operational programs. Those plans will be 
fully implemented at the 1980 REACT con- 
vention July 17-19 in Atlanta, GA, 

Home heating system control varies 
boiler water heat 

A new control system for hot water heat- 
ing systems uses an outdoor sensor to 
adjust boiler-water temperature in accor- 
dance with the outside temperature. Called 
Master Mind by its manufacturer, Sur- 
geonics, of Mount Kisco, NY, the system is 
described as a solid-state electronic com- 
puter that uses two sensors, one measur- 
ing the outside temperature and the other 
the temperature of the boiler water. The 
control unit, or "computer," compares 
these and sets boiler water temperature 
accordingly. 

The advantage, the manufacturer ex- 
plains, is that by maintaining the water at 
the lowest desirable temperature the circu- 
lating time is increased, with a correspond- 
ing increase in system efficiency. The circu- 
lating water is held at the precise tempera- 
ture required to supply only the heat 
required to satisfy the room thermostat. 

Other systems have used outside sen- 
sors, which have been valuable, especially 
where temperatures may drop rapidly in a 
short time. But in those systems the water 
temperature still rises to a fixed maximum 
and the water remains idle in the boiler, 
with continuous loss of heat, until the room 
thermostat calls for heat. 

The Master Mind approach is claimed 
fuel savings of up to 15%, and to make the 
living space more comfortable by supplying 
a steadier and more even heat. 



Nakamachi now making 
15/16 IPS cassettes 

SSI Publishers in Sound, makers of 
15/16 IPS cassette books, has expressed 
"elation" at the announcement by Naka- 
machi that it is adopting the extended- 
time, long-playing cassette speed of 15/16 
inches per second, and feels that the 15/16 
IPS speed will become "the next industry 
standard for speech recording." 

The lower speed, SBI says, will make it 
possible to put a book on three cassettes 
instead of the six needed at the older IVi 
IPS speed. Further, there is a great advan- 
tage in recording speeches or public meet- 
ings, where a stop to change cassettes 
often loses important sentences. 

SBI puts out between two and four of its 
books or "Sound Editions" per month, and 
sells a cassette machine with speeds of 
15/16, Vh and a continuously variable 
speed feature. Sound Editions are sold by 
mail order, and a free catalog is available 
by writing to: SBI, Box 48, South Lee, MA 
01260. 

Orbital test satellite 
helps nuclear research 

Marconi Communications Systems Ltd. 
hailed the recent inauguration of a satellite 
link between Switzerland and England en- 
thusiastically as "a new era in telecommu- 
nications technology." 

An orbital test satellite was launched in 
May 1978, as part of the European Space 
Agency program of experiments leading to 
the launching of a series of communica- 
tions satellites during the early 1980's. This 
OTS is being used to link the European 
Nuclear Research Center in Geneva with 
the Rutherford Laboratories In England. 
Other European laboratories will be 
hooked up at a later date. 

High energy nuclear accelerator re- 
search ("atom smashing"), Marconi ex- 
plains, involves vast quantities of highly 
complex data, and its exchange between 
laboratories is a real problem. The normal 
method is to send the tapes by courier. 
Now, using satellite transmission, the data 
can be exchanged between cooperating 
laboratories in less than two hours, and 
even the possibility of real-time remote 
participation in experiments exists tor the 
future. 

Reception is made simple with the novel 
Marconi 3-meter data ground terminal. Its 
equipment occupies the same floor space 
as an ordinary filing cabinet and can be 
installed in a corner of the office. With the 
increasing use of computers in commercial 
operations, the time cannot be too far off, 
says Marconi, when commercial users will 
be offered communication facilities directly 
through a 3-meter antenna on the roof, and 
their computers will be linked to one- 
another through the small and unobtrusive 
ground terminals. 



Now Available For Faster, More Profitable Color TV Servicing! 

V U L U IV! t Z ■ ■ ■ a new addition to the popular 

RCA Technical Reference Library 



A handy, binder-encased collection of RCA Workshop Manuals that 
give you step-by-step procedures for fast troubleshooting of the 
following RCA color TV chassis and related systems . . . 

« ColorTrak CTC 74/81/90 

• XL- 100 CTC 85/86/87 

• XtendedLife CTC 93/99/1 01 

• ColorTrak Direct Address Tuning System 

• Frequency Synthesis Tuning Systems . . . 

Over 300 pages of time-saving service information . . . equally useful as a 
circuit-operation/troubleshooting bench reference or for chassis- 
familiarization training . . . fully illustrated, with simplified schematics, block 
diagrams, and chassis/circuit board photos that show component and test 
point locations . . . concise but thorough explanations of how circuits and 

systems function step-by-step descriptions of troubleshooting procedures 

that isolate troubles in minimum time . . . common trouble symptoms and their 
most probable causes 

VOLUME 1 ...Available But Supply Limited! 

Covers RCA Color TV Chassis CTC 40 through CTC 78 . . . 
over 400 pages of illustrated step-by-step troubleshooting procedures 
and service-oriented descriptions of circuit and system operation . . . 
three-way indexed and tabbed for quick reference . . . encased in a 
durable IV'XII'/z" looseleaf binder. . . Only 824,95* 




ONLY $19.95* 

With the same easy- reference 
features you said you wanted, 
and got, in Volume 1 . . . 

• Durable 11 "XHV2" 
looseleaf binder 

• Three-Way Index 

• Index Tabs 



LIMITED-TIME BONUS OFFER! 

Free RCA ColorTrak Home Service Handbook . . , 

Order Volume 1 or 2 or the complete two-volume RCA Technical 
Reference Library and, while the supply lasts, you'll receive at no 
additional cost the RCA ColorTrak Home Service Handbook . . . 

covers in-home servicing of CTC 74/81 ... 114 pages of illustrated 
trouble symptoms and their most probable causes that can be 
corrected in the customer's home, including related adjustments . . . 
in a durable 10"X 6" looseleaf binder. ■ • a $4,95 value you recaiva FREE! 

SPECIAL TWO-VOLUME PACKAGE OFFER! SAVE OVER 20% ... order both 

Volume 1 and 2 of the RCA Technical Reference Library now and you'll save over 20% of the combined 
single-volume prices . . . plus you'll also receive the S4.95 RCA ColorTrak Home Service Handbook at no 
additional cost ... a $49.95 service-information value for only $35.50. 




Technical Reference Library Order Form — Please print clearly 

MAIL TO: RCA Technical Publications 1-450 
600 North Sherman Orhre 
Indianapolis, IN 46201 




Quantity 

Volume 1 @ $24.95 each - 

Volume 2 (o> S19.9B aach - 

Two- Volume sat @ S35.5Q* 

TOTAL (ENCLOSE CHECK WITH ORDER) 



* FREE RCA COLORTRAK HOME SERVICE HANDBOOK INCLUDED 



NAME . 

STREET ADDRESS 

CITY 



STATE. 



ZIP. 



c 



D Check hera foe free RCA Technical Publications Catalog 
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AM Stereo 



On April 9, the proverbial mountain moved. For it was on that day that the 
sleepy giant known as the FCC awoke for just an instant and the commission- 
ers decided to approve an AM stereo-broadcast system. Out of five possible 
systems, it is the Magnavox system that will become part of our everyday 
lives. 

AM stereo did not just happen, or did it? tn the 1950's, it was proposed that 
the FCC issue rules for broadcasting FM stereo, AM stereo, and for broad- 
casting the audio portion of television in stereo. Only FM stereo was 
approved and FM-stereo broadcasts began in 1961. At the time, the FCC feft 
that the AM radio industry was healthy while the FM radio industry was 
financially hungry. That's what prompted the approval of FM stereo. Also, the 
FCC feit that there was no real need for broadcasting the audio portion of TV 
in stereo. (The E!A currently has a committee considering systems for that 
purpose—but that's because the United States is so far behind in this area. 
Today, stereo is very much a part of television in Japan.) 

Stereophonic broadcasting caused the FM radio industry to grow in leaps 
and bounds, at the expense of AM radio stations. That's part of what 
prompted the decision on April 9. The other half was the pressure that was 
being applied by the manufacturers of automotive sound equipment. They 
needed something to boost their sales. 

Why the Magnavox system? Your guess is as good as mine. From a perfor- 
mance standpoint, there seem to be few differences among the various sys- 
tems. Actually, the decision of April 9 was merely a directive to the FCC's 
engineering staff to write a Report and Order selecting the Magnavox system. 
The Report and Order is to be issued nine weeks following the April 9 direc- 
tive, and it will try to justify the selection of the Magnavox system. Not that 
the Magnavox system is bad — it isn't; but the real reason for the selection will 
remain in the minds of the commissioners. One unsubstantiated rumor float- 
ing around Washington has it that the Magnavox system was the only system 
the commissioners could understand. In the interim, some of the proponents 
of the other systems are already talking about obtaining an injunction against 
the FCC decision. 

The Report and Order will also outline an orderly implementation of the 
system. The manufacturers must be allowed enough time to design good 
receivers. If AM broadcasting starts from Day 1 (just as FM stereo did), then 
consumers will find themselves deluged with inferior receivers. Manufactur- 
ers and distributors will also find themselves buried in a lot of obsolete 
equipment. (Remember 23-channel CB radios?) The EIA has recommended a 
delay of nine months before AM stereo broadcasting is permitted to begin. 
By the time you read this, the Report and Order will have already been issued. 
In the interim, I can only hope for the best. 

There is one final caveat in all this. True high-fidelity requires an audio 
bandwidth of at least 15 kHz. Some AM broadcasters, however, are using 
only a very small portion of the audio bandwidth that is presently available to 
them. Adding a second channel will not automatically produce high-fidelity. If 
more broadcasters don't start transmitting better signals, and the manufac- 
turers don't Start producing better receivers, we will have two channels of 
noise instead of one. 
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COMPUTER BOOKS THAT TALK YOUR 
LANGUAGE . . . FROM BEGINNER TO EXPERT. 

Howard W. Sams is the source for the best and latest in computer technology. The world's leading authors. Clear, 
concise, easy-to-understand text. Fully illustrated for better comprehension. Actual programs for todays personal 
computers. Informative and entertaining. Titles for everyone. . from the novice to the hobbyist to the expert. 



a 



□ 



THE STARTERS 

Entry-level books tor the beginner can 
bring the novice up to a high level ot 
knowledge quickly. 



□ THE HOWARD W SAMS CRASH 
COURSE IN MICROCOMPUTERS 

The short-cut to understand microcom- 
puters. Spend a few hours with this self- 
instructional course and gain a working 
knowledge ot all aspects of microcom- 
puters trom fundamentals to operating 
systems, programming, peripheral 
equipment and much, much more. 264 
pages. No. 21634. By Frenzel. $17.50. 

MICROCOMPUTERS FOR BUSINESS 
APPLICATIONS 

A microcomputer expert discusses the 
benefits of microcomputer systems for 
small business owners. Explains types of 
microcomputers available, points out pit- 
falls to avoid, and defines computer- 
related terms in easy-to- understand lan- 
guage. 256 pages. By Barden No. 21583. 
$8.95. 

A GUIDEBOOK TO SMALL 
COMPUTERS 

If you are contemplating buying a small 
computer system for home or business, 
this book can save you time and trouble. 
Covers fundamentals of small computers 
including hardware and software. In- 
cludes information on manufacturers' 
warranties, service and o handy direc- 
tory of small computer manufacturers By 
Barden. No. 21698. S5.95. 

GETTING ACQUAINTED WITH 
MICROCOMPUTERS 

Provides a complete working knowledge 
of microcomputer organization, opera- 
tion, and programming. 28S pages. By 
Freniel. No. 21486. $8.95 

FUNDAMENTALS OF DIGITAL 
COMPUTERS (2nd ED.) 

Unravels the mysteries ot computers and 
programming. 320 pages. By Spencer 

No. 21534. $9.95. 

INTRODUCTION TO MICROCOMPUT- 
ERS FOR THE HAM SHACK 

Gives the radio amateur an opportunity 
to be in the forefront of utilizing and de- 
veloping techniques in "com- 
putercations." 96 pages By Helms. No. 
21681 $4.95. 

LEARN ABOUT MICROCOMPUTERS. SAVE 
10%. ..AND GET A FREE GIFT1 

THE COMPUTER PRIMER LIBRARY 

This 3-volume "starter" library was 
selected tor the novice who wants to 
learn about microcomputers. Concepts- 
Programming. Computer graphics. Lan- 
guages Games. By Mitchell Waite and 
Michael Pardee — two of the leading 
authors in the field of computers. 
MICROCOMPUTER PRIMER— 368 pages 
Of up-to-date facts on microcomputers 
and computer concept. 
COMPUTER GRAPHICS PRIMER— Over 20 
programs for creating your own video 
graphics [complex drawings, plans, 
maps, and schematics) on the new 
6502-based personal computers. 
BASIC PROGRAMMING PRIMER- Provides 
a working knowledge of BASIC, the most 
popular computer language today. Ex- 
plains fundamentals, of BASIC program 
control, organization, additional 
functions, variations, and includes a 
gome program. 

3-VOLUME LIBRARY PACKAGE ONLY 
$30.47— Includes a FREE COPY of YOUR 
OWN COMPUTER— an Introduction to 
home computers. No. 21706 
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THE PROGRAMMERS 

A computer is only as good as the 
software. Sams offers several books that 
explain programming and tell you how 
to develop, debug and test programs for 
your equipment, 
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PROGRAMMING 8. INTERFACING THE 
6502, WITH EXPERIMENTS 

Dr. De Jong Has compiled 14 chapters of 
information and programs for 6502-based 
microcomputer systems. Experiments and 
examples are written so that a KIM, AIM or 
SYM system may be used to reinforce the 
material in each chapter. 448 pages. 8y 
De Jong. No, 21651. $11,95. 

HOW TO PROGRAM AND INTERFACE 
THE 6800 

Discusses the internal structure, instruction 
set, and programming techniques for the 
6800. Experiments demonstrate "real 
world" applications. By Staugoard. 432 
pages. No. 21684 $13.95 

DBUG:AN 8060 INTERPRETIVE 

DEBUGGER 

Covers program operation and how its 

applied to program development and 

testing. 112 pages. By Titus and Titus. No. 

21536. $4.95. 

6502 SOFTWARE DESIGN 

Tells how to program for the 6502 

assembly language. 288 pages. By 

Scan Ion, No. 21656. $10.50. 

8080/8085 SOFTWARE DESIGN— 2 
VOLUMES 

VOLUME 1 gives you an Introduction to 

assembly language programming. 336 

pages. By Titus. Larsen. Rony, & Titus. No. 

21541. $9,50 

VOLUME 2 is a unique, one-of-a-kind 

computer science book for the design 

engineer. Written in Intel machine code, 

352 pages. By Titus, Larsen, & Titus. No. 

21615 $9.95 

TWO -VOLUME SET No 21459 ONLY $17.50 

TEA AN B080/B085 CO-RESIDENT 
EDITOR-ASSEMBLER. 

256 pages. No. 21628. By Titus. $8.95, 



THE COMPUTER 
TECHNOLOGY LEADERS 

Even if you're an avid computer buff, 
rapidly changing technology makes it 
difficult to stay current Sams has a 
complete fine of books and reference 
publications to help v°u keep abreast 
of the current state-of-the-art. 
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MICROCOMPUTER-ANALOG 
CONVERTER SOFTWARE & 
HARDWARE INTERFACING. 

Concepts and techniques of interfacing 
digital computers to analog devices. 
288 pages By Titus, Titus, Rony, & Larsen. 
No. 21540. $9.50. 

TRS-80 INTERFACING. 

192 pages. No. 21633. By Titus. $8.95. 

INTERFACING & SCIENTIFIC DATA 
COMMUNICATIONS EXPERIMENTS. 
160 pages 8y Rony, Larsen, Titus. ikTitus. 
No. 21546. $5.95, 

MICROCOMPUTER INTERFACING 
WITH THE 8255 PPI CHIP. 

224 pages. By Goldsbrough. No. 21614. 
$8.95 



Howard ULJ. Soms Si Co., Inc. 
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Z-80 MICROPROCESSOR 

PROGRAMMING & INTERFACING— 2 

VOLUMES. 

800 pages. By Nichols, Nichols, & Rony. 

No 21611. $21.95. 

INTRODUCTORY EXPERIMENTS IN 
DIGITAL ELECTRONICS AND 8080A 
MICROCOMPUTER PROGRAMMING 
AND INTERFACING— 2 VOLUMES. 

912 pages. By Rony. Lorsen, & Titus. Na. 
21552. $20.95. 



A BEST-SELLER . . . 

A TREMENDOUS VALUE! 

This is the most comprehensive 
reference avoiiable on all phases of 
computers and their applications. 
Contains over 22,000 definitions, 
acronyms, and abbreviations. 14 
appendices. Hardbound. 944 pages. By 
Sippl 8t Sippl. No. 21632. $29,95. 



COMPUTER DICTIONARY 8; 
HANDBOOK (3RD EDITION] 
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THE LOGIC COOKBOOKS 
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LANCASTER'S COOKBOOK LIBRARY 

A famous resource for all electonics 

buffs who want to know what makes TTLs, 
CMOS, ond active filters cook— what 
they are, how they work ond how to use 
them. By Don Lancaster, one of the most 
popular authors in the electronics 
industry. 

TTL Cookbook No. 21035 $ 9.50 

CMOS Cookbook No 21398 $10.50 

Active-Filter Cookbook No. 21168 $14.95 



TOTAL LIST PRICE 
Less 15% Discount 



$34.95 
5,24 



□ 



YOU PAY ONLY $29.71 

ORDER SPECIAL LIBRARY PACKAGE 
NO. 21707 AND SAVE! 



ORDER FORM 

HOWARD W SAMS & CO., INC. 

4300 West 62nd Street, P.O. Box 7092 

Indianapolis, Indiana 46206 

(317) 298-5400 

Indicate quantity tn boxes above and complete 
ordering informarion betew 

Sub Toral. 

Add local sales tax where applicable 



GRAND TOTAL 



D PAYMENT ENCLOSED 

□ CHECK □ MONEY ORDER 

□ MASTER CHARGE □ RANK AMERlCARD/VlSA 



Exp. Dale- 



Account No.. 



Interbank No. [Master Charge onry}_ 
Minimum Credit cord purchase $10 



AD020 



Nome (print]- 

Signature 

Address 



City. 



_$tafe- 



_2lp_ 



Prices subject to change wilhout notice. AH books 
available from Sams Distributors Bookstores, ond 
Computer Stores. Otter good in US, only. In Canada. 
conloct Lenbrook Industries Ltd , Scarborough, M1H 
1H5, Onlario, Canada. 
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SPACE taking shape 

SPACE, the first trade association created to represent the 
interests of satellite earth-station users, is being organized. The 
letters stand for the Society for private And Commerical £arth 
terminals, and the group's chairman, Eugene Martin, says that 
the organization will present the interests of individuals and 
companies when Congress, and other government agencies, 
begin to consider policies and rules for home TV reception via 
satellite. Initially SPACE will have four categories of member- 
ship: manufacturers, retailers/distributors, earth-station own- 
ers, and associates {which Martin describes as "anyone else" 
including consumers thinking about getting into satellite TV). 
SPACE got its start during the recent Satellite Private Terminal 
Seminar in Miami and is expected to hold another meeting 
during forthcoming symposiums of satellite users. For informa- 
tion about membership fees and other specifics, contact the 
group's office at 1521 O Street NW, Washingtin DC 20005; 
telephone 202-387-1856. 

Getting ready for DBS 

Enthusiasm about direc(.-to-home broadcasting satellites con- 
tinues to grow, and indications now point toward widespread use 
of the $300, 3-foot receivers within the decade. Such a system, 
which could offer 10 or more channels of programming, perhaps 
on a regionalized basis, would bypass the familiar set-up we have 
today: broadcast TV or cable TV. Channels would be devoted to 
movies, sports, teletext, education, and other programming. The 
envisioned DBS service would probably use the 12/14 GHz 
range and would be enormously expensive to start up — in the 
magnitude of half-a- billion to a billion dollars. In addition, there 
are a huge number of legal and policy hurdles ahead — ranging 
from questions about how DBS should be regulated to what 
kind of standards should be created for small-dish receivers. 

A series of developments this spring indicate how optimistic 
people are becoming about DBS. The FCC's Network Inquiry 
task force published a sizable document outlining the policy 
issues that will affect DBS. Quick on the heels of that report, the 
National Academy of Sciences held a one-day symposium in 
Washington. The conference attracted nearly 500 experts, who 
discussed a framework for the development of Direct Broadcast- 
ing Satellites. 

Meanwhile, plans for a DBS system were being drawn up by 
Comsat, which announced last summer that it wants to launch 
such an offering by 1983. (The Comsat plans suffered a set-back 
in April when Sears pulled out of a tentative partnership with 
Comsat which would have involved sales and installation of the 
small dishes; Comsat is looking for other partners in the retail/ 
electronics business.) 

Most of the experts we talk to doubt whether Comsat's opti- 
mistic goal of 1983 is realistic. But they do believe that DBS will 
come into being by the late 1980's — if some roadblocks can be 
overcome. First among them is the 1983 Regional Administra- 
tive Radio Conference, which will decide Western Hemisphere 
to spectrum allocations for DBS. Then comes the question of how 
y to deal with those three- foot receivers. Several authorities 
O emphasize the need to come up with technical standards that 
h will hold up even as the technology itself moves beyond the 
uj current state-of-the-art. 

[J Of course there are drawbacks to a DBS system. As the FCC 
O report noted, and many other experts echoed, DBS is not always 
Q the most efficient use of spectrum. The current set-up of fixed 
tr satellites which beam signals to earth terminals that then relay 
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them locally (via standard broadcasting, cable TV and other 
means) can provide four to ten times more channels. Further- 
more, the extraordinary high power needed to beam the DBS 
signals to those small dishes — even for a regionalized foot- 
print — will pose other RF interference problems. In addition, 
the existence of DBS creates a thirst to put very special-interest 
programming aboard (for example, educational shows or public 
service information) which will only be interesting to narrow 
audiences. That again is inefficient use of spectrum, critics point 
out. Similarly, no matter how many channels are available, they 
would all have to be served by similarly polarized channels from 
a single satellite or from co-located satellites broadcasting on 
different Frequencies; the only alternatives are for users to buy 
more than one antenna or for someone to develop a cheap steer- 
able dish. 

Most of the experts agree, though, that DBS is an idea whose 
time will come. The rapid acceptance of today's fixed satellite 
communications — and the eagerness of hobbyists and profes- 
sional organizations to have their own earth stations — proves 
that DBS will catch on, they point out. 



Going up to 20/30 GHz 

Get ready to add the Ka-band to your satellite vocabulary. A 
recent NASA study indicates that the growing demand for 
space communications by the year 2000 will necessitate opening 
up the Ka-band at 20/30 GHz for commercial services. The 
additional spectrum space would increase capacity by 50 to 1 00 
times over the range of the widely used C-band (4/6 GHz), The 
NASA studies found that voice services (such as telephone and 
private line calling) will be the major factor in the booming use 
of satellites — but it also suggests that within 20 years at least 
half of all video communications beamed around the U.S. will 
travel via satellite. That will include private teleconferencing as 
well as broadcasting and cable TV programs. NASA's analysis 
of satellite usage indicates that by the early 1980's, the C-band 
and the Ku-band (14/12 GHz) will be completely filled. That is 
why NASA believes we should start looking at the Ka-band. 



Newspapers via satellite 

TV isn't the only mass medium that has latched onto satellites 
for speeding its material around the country. Starting in late 
summer, the New York Times will publish a Midwest edition in 
Chicago each day, with facsimile pages transmitted from the 
east coast to a printing plant in Chicago via a Westar II trans- 
ponder. For the Chicago edition, pages will be scanned by a laser 
in New York and transmitted to an existing plant in New Jer- 
sey; there the data will be compressed and beamed to the Chica- 
go downlink, where it will be reconstituted and laser masks 
etched to make offset printing plates. 

Several other newspapers — notably the Wall Street Jour- 
nal — already use such satellite facsimile processes to rush page 
plates to regional printing plants. Time magazine recently 
started a similar venture to help speed production of its Hong 
Kong edition each week. And the American Newspaper Pub- 
lishers Association task force on satellite policy recently came 
up with a seven-point proposal which would enlarge the use of 
satellites for delivery of everything from wire service stories to 
classified ads. 

GARY H. ARLEN 



Do more 

than ever before- 

spend less than 

you planned 




Heath makes the All-in-One Computer more versatile 



Many satisfied customers know 
Heath takes the risk out of buying a 
balanced computer system. With the 
Heat hk it All -In -One Computer, you 
get 16K Random Access Memory 
(expandable to 48K), keyboard, video 
terminal and floppy disk system - 
together in one self-contained, com- 
pact unit - for up to hundreds of 
dollars less than comparable systems. 

Heath now makes the All-in -One 
Computer more versatile than evert 
The new Heathkit H77 Floppy Disk 
System gives the All-in-One even 
more data storage and recall capac- 
ity. Combined, the All- In -One and 
H77 Floppy Disk give you up to 300K 



bytes of on-line data storage - 
enough to hold entire files. You can 
mount operating system and pro- 
gram disks at the same time, to make 
computing even faster. 

You can run programs written in 
MICROSOFT™ BASIC™ and As- 
sembly Languages, and all current 
software written for the popular 
Heathkit H8 Computer. 

Heath User's Group (HUG) will share 
with you a library of over 500 pro- 
grams to make your computer serve 
you in ways you never imagined. 

There's no better way to learn about 
computer systems - and save money 
- than by building one yourself, 

Heathkit 



Concise, easy-to-follow Heathkit 
assembly manuals show you the 
way, from start to finish. And a na- 
tionwide network of service centers 
protects your computer investment. 

Join the Heathkit computer family 
today - and pocket the savings! 

For complete details on Heathkit 
computer systems, as well as nearly 
400 other electronic kits for your 
home, work or pleasure, send today 
for your free, value-packed Heathkit 
catalog. Or pick up your copy at the 
nearest Heathkit Electronic Center. 

CIRCLE 30 ON FREE INFORMATION CARD 



SEND FOB FREE CATALOG 



Wile to: HEATH COMPANY, 
DEPARTMENT Q2&674, 
BENTON HAflBOH. MI 19022 




VISIT YOUR HEATHKIT STORE 




tn the (J.S. and Canada, visit your 
nearby Heathkit Electronic Center where 
Hoathlit products are also displayed, 
sold and serviced. See the white pages of 
your phone book. In the U.S., Heathki t 
Electronic Centers are units of 
Van technology Electronics Corporation. 
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When you « l< ►* yoi i* 1 1 probably pick CIE« 

lbn eat n* 1 afford to settle for 

less when it comes to something like 

electronics training that conld 

affect your whole life* 



When you shop around for 
tires, you look for a bargain. 
After all, if it's the same brand, 
better price — why not save money? 
Education's different. There's 
no such thing as "same brand!' No 
two schools are alike. And, once 
you've made your choice, the 
training you get stays with you for 
the rest of your life. 

So, shop around for your 
training. Not for the bargain. 
For the best. Thorough, profes- 
sional training to help give you 
pride and confidence. 
* » * 

If you talked to some of our 
graduates, chances are you'd find a 
lot of them shopped around for 
their training. They pretty much 
knew what was available. And they 
picked CIE as number one. 

Why you should shop 
around yourself. 

We hope you'll shop around. 
Because, frankly, CIE isn't for 
everyone. 

There are other options for the 
hobbyist. If you're the ambitious 
type — with serious career goals in 
electronics — take a close look at 
what we've planned for you at CIE. 



What you should 
look for first. 

Part of what makes elec- 
tronics so interesting is it's 
based on scientific discover- 
ies — on ideas! So the first 
thing to look for is a 
program that starts with 
ideas and builds on them ! 

That's what happens 
with CIE's Auto-Programmed® 
Lessons. Each lesson takes one 
or two principles and helps you 
master them — before you start 
using them! 



How p ractical 
is the training? 

This is the next big important 
question. After all, your career will 
be built on what you can do — and 
on how well you do it. 

Here are ways some 
of CIE's trouble- 
shooting programs 
help you 
get your 
"hands-on" 
training... 

With CIE's 
Personal 
Training 
Laboratory... 



you learn and review the basics — 
perform dozens of experiments. 
Plus, you use a 3-in-l precision 
Multimeter to learn testing, 
checking, analyzing! 




When you build your own 
5 MHz Triggered-Sweep, 
Solid-State Oscilloscope 

you take your first real professional 
step. You use it as a doctor uses an 
X-ray machine — to "read" 
waveform patterns . . . 
lock them in . . . study, understand 
and interpret them! 

When you get your 
Digital Learning 
Laboratory you'll be into 
digital theory— essential 
training today for anyone 





who wants to keep pace 
with the state of the art of 
electronics in the eighties. With 
CIE's Digital Lab, you'll be 
applying in dozens of fascinating 
ways the theory you've learned. For 
example, you'll compare analog 
and digital devices. You'll learn to 
make binary to decimal conversions 
and to work with semiconductor 
devices and circuits. You'll see how 
digital equipment is vital in today's 
exciting, growing fields such as 
security where digital 
theory provides the 
brains for space-age 
alarm and protective 
devices. 

Of course, CIE 
offers even more 
advanced training 
programs, too. But the 
main point is simply this: 



All this training takes effort. 
But you'll enjoy it. And it's a real 
plus for a troubleshooting career! 

Do you prepare for 
your FCC License? 

Avoid regrets later. Check this 
out before you enroll in any 
program. 

For some troubleshooting 
jobs, you must have your FCC 
License. For others, employers 
often consider it a mark in your 
favor. Either way, it's government- 
certified proof of specific 
knowledge and skills! 

More than half of CIE's 
courses prepare you for the 
government-administered FCC 
License exam. In continuing 
surveys, nearly 4 out of 5 CIE 
graduates who take the exam get 
their Licenses! 

Shop around... but send 
for CIE's free school 
catalog first! 

Mail the card. If it's gone, cut 
out and mail the coupon. If you 
prefer to write, mention the name 
and date of this magazine. We'll 
send you a copy of CIE's FREE 
school catalog — plus a complete 
package of independent home study 
information ! For your convenience, 
we'll try to have a representative 
contact you to answer your 
questions. Mail the card or 

coupon— or write: 

CIE, 1776 East 17th St., 
Cleveland, OH 44114. 



CIE 



Cleveland Institute 
of Electronics, Inc. 



1776 Ease 17ch Stnaat. Onvelnnd, OhtQ <ad11d 
AccrerflE.rf Mo-nbti Nttlon.l Ham. Siuflr Council 

LI YES. ..I'm shopping around for 
the right kind of career training in 
electronics troubleshooting — and CIE 
sounds well worth looking into. Please 
send me my FREE CIE school 
catalog — including details about 
troubleshooting courses— 
plus my FREE package of home study 
information! RE-91 



Print Name 
Address, 



.Apt. 



Cuy_ 



_Zip_ 



Age_ 



_ Phone _ 



(area code) 

Check box for G.I. Bill information: 
□ Veteran □ Active Duty 

Mail today I 
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The surprising leader* 



10 to 30 MHz oscilloscopes with more 

performance 

and reliability 

than you 
ever thought 

possible. 



■ 



LB0-508A 507A, 
20 MHz dual or single 

tface-S835orS610. 

LBO-520, 

30 MHz dual trace, 

signal delay- S1 100. 



LB0-30BS, 20 MHz 

dual trace, battery, ac 

portable- $950. 



LBO-514, 513, 10 MHz 
dual or single trace, 
1 mV-$645 or S495. 

LB0-515B, 

30 MHz dual trace, 

delayed sweep -SI 530. 



it's easy to see why LEADER oscilloscopes 
are now specified more than ever. More 
performance for less cost . . . with immediate 
deliveries from over 100 stocking distributors 
. . . and the industry's best two-year warranty 
backed by East and West Coast factory 
service depots. 

For bench or field work, single and dual 
trace, there are 1 1 different models to choose 
from. All offer comprehensive triggering, 
TTL Z-axis, front -panel trace alignment, and 
human-engineered control layouts, 

CIRCLE 32 ON FREE INFORMATION CARD 



Call free (800) 645-5104 for 40-page 
catalog, evaluation units, and the name 
of your local distributor. 

When Qualify Counts 



.*ii:a:i 



Instruments Corporation 



380 Oser Avenue, Hauppauge, N.Y. 11787 

(516) 231-6900. 
Offices in Chicago, Los Angeles, Dallas. 

TO BE CONTACTED BY LOCAL DISTRIBUTOR 



CB, AMATEUR or 

COMMERCIAL 

COMMUNICATIONS 



Hustler has 

the antenna you're 

looking for! 

Mobile or base station. 
Whatever your needs, Hustler 
has the quality for exceptional 
mechanical and electrical 
performance. The result of 
unique engineering expertise 
and innovation, respected 
throughout the industry. 
For outstanding antenna 
quality, look to Hustler! 



Clearly trie choice ol those 

who know quality. 



See your dealer or write; 



3275 North B. Ave. 
Kissimmee. Florida 32741 
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ftep* ints 

To order your 36-page booklet 
containing complete reprints of 
all seven articles in the series 
on Backyard Satellite TV Re : 
ceivers by Robert B. Cooper, Jr., 
complete the coupon below and 
enclose it with your check or 
money order for $6.00. 

We will ship your reprint, post- 
paid in U.S. and Canada, within 
6 weeks of receipt of your order. 
All others add $3. for postage. 
New York State residents must 
add 48c sales tax. 



Radio-Electronics 
Satellite TV Reprints 
45 East 17th Street 
New York, NY 10003 

I want reprints @ $6.00 each, postpaid. 

I have enclosed $ NY State residents 

must add 48c sales tax. 



(Name) 



(Street Address) 



(City) 



(State) 



(Zip) 




DOPPLER RADAR 

In the June 1979 Issue of Radio-Elec- 
tronics, John W. Elkin's letter discussed a 
problem about Doppler radar. Because of 
the ambiguous results he arrived at, he 
questioned whether the velocity of light (c) 
was truly constant. In the October issue, 
Dr, H, Mark dealt with Elkin's question by 
explaining Elkin's ambiguous results in 
terms of the impossibility of simultaneity 
and the Lorenz- Fitzgerald contraction, as 
we understand them from relativity theory. 

As Elkin's problem involved simulta- 
neous measurements and relative velocity, 
Dr. Mark's response was understandable. 
However, I believe that his response ig- 
nores Eklin's main error, namely, a miscon- 
ception of the Doppler effect. I hasten to 
add that there are probably thousands of 
ex-physics students who have the same 
misconception; I did, too, a decade or more 
ago. 

Most of us were introduced to the Dop- 
pler effect in an undergraduate physics 
course, via the old train-whistle problem. 
To determine what frequency the station- 
ary observer hears, we are told to add the 
train velocity to the speed of sound, if the 
train is approaching; or to subtract the 
velocity from the speed of sound if the train 
is receding, and plug this value Into a for- 
mula. Without further explanation from the 
instructor, or the text, it's only natural to 
conclude that the Doppler effect is caused 
by a change in the velocity of the waves, 
imparted by the velocity of the source. 

I only recognized that as a misconception 
when I used it to understand the red shift, 
prime evidence for Hubble's expanding 
universe. With c constant, regardless of the 
velocity of the light source, or of the 
observer, it seemed to me that electromag- 
netic radiation could never display a Dop- 
pler shift. But that conclusion was ridicu- 
lous, on the face of it; so I sought a better 
understanding of the Doppler shift. 

When I questioned several associates, I 
found that my misconception was wide- 
spread. Finally, a friend called my attention 
to an explanation of the Doppler effect in 
The Encyclopedia of Physics that deals with 
the Doppler shift in terms of wavelength, X, 
instead of velocity. Considering the familiar 
equation f = cX it's apparent that either Ac 
or A will cause a Af. 

With f and c constant, as each crest of 
the wave leaves the source moving at 
velocity v, the wavelength in the direction of 
vis A = (c— v)T = c—v/f while in the oppo- 
site direction, X =■ c+v/f. In other words, 
the wavelength toward v shortens and 
lengthens in the opposite direction. The 
1966 edition of the Encyclopedia contains a 
diagram that Illustrates the principle very 
well. 

Returning to Elkin and the train whistle, 

the foregoing Indicates that there is no 

continued on page 24 



CIRCLE 2 ON FREE INFORMATION CARD 



An in-depth look at 

the onIy w plug-in"remote control system 

yogp|ever need for your home. 



FUNCTIONS: 
AND OFF 



FUNCTIONS: 

ON, OFF, BRIGHTEN 

AND DIM 




16 UNIT CODE 
KEYS 



You're in control 
by remote control. 

Simply plug in The Controller*" 
and the BSR System X-1 ("'modules, 
and control lights and appliances 
anywhere in the house by pressing a 
few buttons. So it's easy to take control. 

There's no end to all 

of the control you've got. 

You can turn on the TV, radio or 
stereo in the morning to help you wake 
up without getting up from bed. Or at 
night, turn on the lights before going 
downstairs so you don't have to fumble 
in the dark. Turn off unnecessary lights 
and help get your electric bill under 
control. Or, dim the lights and save 
energy, too. 

And when it's time to turn in, just 
push a button and turn everything off. 
And sleep soundly. But, if you hear a 
strange noise in the middle of the night, 
you can press a button to turn on all the 
lights and scare the daylights out of an 
intruder. 

The Controller is designed to 
control every room in the 
house. 

By pressing the buttons on the 
Command Console keyboard, 
command signals are transmitted over 



the modules. And you're ready to 
take control. 



existing household wiring to the 
module of your choice. The Lamp 
Module turns on, off or dims any 
incandescent lamp up to 300 watts. 
The Appliance Module turns 
appliances like TVs, window fans or 
stereos on and off. And the Wall Switch 
Module is designed to turn on, off or 
dim any light or lamp up to 500 watts 
normally operated by a wall switch. 

There's even a Cordless Controller 
that transmits signals to an Ultrasonic 
Command Console from up to 30 feet 
away. So there's plenty of control for 
everyone. 

Simplicity is built into 
the system. 

No special wiring is 
needed. Simply plug The 
^. __. Controller Command 
[|]*(Sl I Console into any wall outlet 
in any room of the house. 
Then plug your lamps and appliances 
into the appropriate modules. Plug in 



BSR X-10 SUPER SPECIAL 

DELUXE 

ULTRASONIC CONSOLE 

REGULARLY $49.95 

NOW $29.95 

With the purchase of three or more 

modules 

Modules normally $17.00 ea. 

Modules of your choice 

3 for $47.95 6 for $83.95 

Ultrasonic Hand Unit 

Normally $24.95 Now $18.95 

Please add $3.00 for shipping 

TOLL FREE HOT LINE 

800-223-0474 




THE TIMER™ Automatically Programs 

Lights, Appliances. Just plug in The Timer 
and the BSR X-10 module* and you can pro- 
gram up to 8 lights and appliances to go On 
and Off up to twice a day. UL listed. 
$74.95 if purchased separately. It purchased 
with 3 or more modules $59.95 



NEW 



ADVANG 
ELECTRONIC 

54 West 45 Street. New York, N.Y. 10036 212-687-2224 





Available June 30, 1980 
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need to assume that the wave velocities (c 
for electromagnetic waves, or 1100 ft/sec. 
for sound) changed. Then what are those 
velocities of (c±v) or (1100 ft./sec±vj? 
Actually, they are mathematical abstrac- 
tions, or devices, to simplify the calculation 
of the Doppler shift. In other words, they do 
not exist physically. A more "honest" (or at 
least less ambiguous) way of determining 
the Doppler shift would be to calculate the 
effect of the source or observer movement 
(v) upon the wavelength from the formulas 
given above, and then calculate f from 
cor 1100ft/S. 

A 

I hope that the above will clarify things 
for Eikin and induce educators to present 
the Doppler effect in a different manner. 

WILLIAM L. CLEMENTS, 
Webster, NY 

SUPERBOARD CLUB 

As an owner of an Ohio Scientific Super- 
board, I, like many thousands of others of 
my breed, am fed up with the lack of techni- 
cal information about the system. So I've 
decided to do something about it and pro- 
pose to head a Superboard Club. 

The object will be to publish a newsletter 
every two months, containing programs, 
ideas, technical data, hints, and sugges- 
tions submitted by participating members. 
The club is to be non-profit, and exist as an 
information center for all who wish to join. 

Anyone interested can obtain further in- 
formation by sending me a self-addressed 
business envelope and $1.00. 
C. BRIAN SMITH, 
Superboard Club, 
Box 55, Agincourt, Ontario, 
Canada MIS 3B4 

ENERGY ALTERNATIVES 

The only negative comment I have to 
make on my first issue of Radio- Electron- 
ics (December 1979) concerns the letter by 
Brad Brown. Apparently he has overlooked 
the obvious solution to the energy crisis. 
Don't just use tachyons ("supposedly exist 
in some other dimension") for information- 
processing and control of magnets. Why 
not build an interdimensional-reciprocal- 
frequency-downconverter. That device 
could bring those tachyons into our dimen- 
sion (3rd? 4th?) at an increased mass (in- 
finite) and reduced speed {warp factor 2), 
according to A. Einstein's equation E — 
mo 1 . 

Those very energetic particles could then 
be used to power a conventional steam tur- 
bine (Big Allis). The only problem would be 
to locate the microprocessor and EPROM 
for the turbine controller far enough away 
from the taychyon-H^O interface so that the 
stray U.V. won't erase the EPROM. (Maybe 
we could synthesize a 5th-dimensional ma- 
terial to absorb that radiation. Come on 
now— that letter might suffice in a pinch for 
an April issue, but don't let your letters 
department become a platform for 
quacks). 

Speculation is fine as long as it Is 
bounded by the confines of good science. 
Nuclear Physics, Particle Physics, Special 
Relativity, and Computer Science are all 
exciting fields and subjects for exciting 



Five reasons 




Hy- Gain's pioneering innovations in CB base antenna design. 

This powerful 5/8 wave base station antenna design was an original Hy-Gain 

concept. Efficiency is increased substantially over conventional designs. 

Furthermore. Hy-Gain's CB antennas are subjected to the same demanding 

requirements established for amateur, military and commercial antennas. 

The Exclusive Hy-Gain Beta Match, 

The Beta Match provides proper matching between leedline and antenna for 

Optimum performance. The Beta Match also puts the antenna at dc ground, 

thus draining off precipitation static. 

Taper Swayed Tubing. 

Hy-Gain uses taper swaged, heavy-gauge, aircraft quality, seamless 

aluminum tubing for all radiators and radials. This gives our coltinears less 

wind loading and more stability than with most other designs available 

The Top Hat Static Arrester. 

Hy-Gain engineering expertise developed what we call the "Top Hat" Static 

Arrester. This wire configuration atop many ol our base station antennas is 

designed to reduce precipitation static to an absolute minimum, resulting in 

crystal-clear, two-way communication. 

Radial Plates. 

High wind survival and extra years of high performance are assured because 

of our rugged construction techniques. A good example of this is the 

machine-formed radial plates fitted to each Hy-Gain omnidirectional 

antenna. These precision plates hold the radials firmly in place, thus 

preventing them from loosening or even tailing off. 



ejlex hugam 



TELEX COMMUNICATIONS. INC. 

8B01 Northed SI Highway S)K, Lincoln. NE BB505 USA 
Euroce 23. rue (Je to Legion-irHonfimir. 93200 St Dents, francs 



24 



The world's most popular OB 
base antennal Hy-Gain was the 
first to design a 5/8 wave collinear 
antenna. II was the ultimate omni 
when we Invented it and it still is. 
Its Impressive 5.3 dB gain in all 
directions has become the 
Industry standard that other 5/8 
wave omnis are measured against. 
The Penetrator's signal is 
compressed at the horizon for 
extra power and distance because 
of its extra long 22' 9" (6.9m) 
radiator length. Its unique top hat 
discharges static buildup to nearly 
eliminate noise. This is not just 
another ground plane antenna; its 
superb design and heavy-duty 
construction will handle 1 500 
watts of power with no problem 
because there are no power- 
robbing loading coils to burn out. 




Model 500 

The Super 
Penetrator 

• 6.3 d 8 gain 

• 1 500 watts power handling 
capability 

• Low signal-to-noise ratio 

• Compressed signal lor extra 
power 




This five-element yagi 

with 24' (7.3m) boom 

delivers an amazing 1 2.5 

dB forward gain with 31 

dB front-to-back ratio. 

For long distance, high 

powered action, this one 

has all other live-element 

yagis beat. This famous 

Hy-Gain Long John can 

L handle 2000 watts of 
power with ease Top 
quality materials and 
exclusive Beta Match 
leedpoint system with 
direct dc ground 
guarantees efficient 
power transfer and 
increases your talk 
power 18.4 times the 
normal output of 
your radio. 



speculation. Only — please let it be done by 
people who know what they are talking 
about. 

Aside from that, I'm favorably Impressed 
with your magazine. 

P.S.: But now suppose you have two 
mini-black holes rotating at .5 times the 
speed of light, and you accelerate pow- 
dered 8080's just outside their Schwarz- 
chlld Radius, and . . . 
DANIEL J. HURLEY, 
Franksville, Wl 

ROBOTICS 

I would like to compliment Mr. Weinsteln 
on his "android" articles in Radio-Elec- 
tronics (January and February 1980 is- 
sues). I have built (according to his defini- 
tion) one robot and two automatons. I find 
robotics (or cybernetics, andrionics, or 
whatever you want to call it) a fascinating 
hobby. After I finish high school, I plan to 
go to Stanford or MIT to study the subject 
further, and hope to make a career of it. I 
have a TRS-80 computer and an IMSAI 
8080 microcomputer. I also have a KIM-1 
and a homebrew 8085 system for use on 
my automatons. 

I found the articles to be quite inter- 
esting, especially since they included a dis- 
cussion of manipulator arms— something I 
have not found in any of the robotics books 
I've seen. That's an important point since, 
as he said in the first part of the article, a 
useful robot must be able to manipulate 
external objects. For manipulator motors, 
one might contact Warner Electric Brake 
and Clutch Company, Beloit, Wt 53511. 
They sell electromechanical linear actua- 
tors with movement ranges from four to 
twelve inches and load ratings from 250 to 
1000 pounds. They can be ordered for 
operation from many AC and DC voltages, 
as well. 

I hope that we'll see more such articles in 
early issues of Radio-Electronics. 
W. M. RICHMAN II, 
North Platte, NE 

Mr. Richman's comments are very much 
appreciated. I'd like to discuss briefly two 
points he brings up. 

First, since one of our stipulations for an 
android is that it be able to exist and func- 
tion harmoniously in a human environment, 
i would suggest a caveat on using the 
excellent Warner mechanism: While it's 
able to help the android raach many points 
in space, it can 't easily accomplish a reach- 
around. For example: Let's say that the 
peanut-butter jar in your cupboard is be- 
hind the syrup bottle. Linear drives would 
find the latter a blockade in its attempts to 
reach the former, and we might wind up 
with a sticky, if not a sweet problem. 

Second, I am now finishing my manu- 
script for a book-length version of my notes 
on android design for Hayden Books. It 
includes a much more detailed discussion 
of each of the subjects covered in the origi- 
nal Radio-Electronics articles, plus me- 
chanical drawings, examples, sources for 
parts, alternate approaches, and some of 
the necessary formulae for determining 
values and dimensions. The compendium 
will permit a determined reader to derive 
his own detailed plans with ease. This first 
of the android (Versus robot ) books should 
be available by 1981, if not sooner. 
MARTIN BRADLEY WEINSTEIN R-E 
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Kikusui Model 5512A 
Oscilloscope 
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CIRCLE 101 ON FREE INFORMATION CARD 
TODAY'S ELECTRONIC EQUIPMENT IS CREATING 

a demand for higher-quality test instruments 
than those that were once used in the service 
industry of years gone by. In keeping with that 
demand, Kikusui International Corp. (17121 
South Central Avenue, Unit No. 2M, Carson, 
CA 90746) has introduced a new line of test 
equipment. One of them is the model 5,5/2/1 
oscilloscope. 

One of the first observations made when the 
Kikusui S512A was put into service was the 
ease of operation and the stability of the 
adjustments and the waveforms being moni- 
tored. The unit is housed in a handsome steel 
cabinet measuring 9% X 7'/« X 14V» inches 
(242 X 184 X 370 mm) and weighing 17'/ 2 
pounds (8 kg). There is a handy bail-type stand 
attached to the bottom side of the cabinet that 
can be "flipped" to a locking position allowing 
the scope to be placed on the bench in a tilted 
position. In addition, for use with the unit in a 
portable location, there are feet at the rear of 
the cabinet making it possible to stand the 
instrument upright. Those feet are designed to 
do double duty since they are extra long and 
can be used as a cord storage reel when carry- 
ing the 5512A. For carrying there is a strap- 
type handle attached to the top of the cabinet. 
The balance is excellent and the grip is quite 
comfortable. 

The 5512A can be used anywhere a DC- 
15MHz dual-trace scope is needed. According 
to Kikusui's instruction book, it was designed 
for production-line use, maintenance, service, 
research and development use, and there is a 
place for it in many other applications. It is a 
natural for the consumer electronic service 
industry and even includes special markings 
for the TV vertical and horizontal frequencies 
on the timebase knob. In addition, it contains a 
sync separator for use when viewing composite 
video signals. 

The high brightness 5.24-inch (133mm) 
round CRT produces a bright, sharp waveform 
even at the fast-sweep speeds. There was a very 
slight change in brightness found when chang- 
ing from single to dual-trace modes. Terminals 



are provided on the rear of the cabinet to inten- 
sity modulate (Z-axis) the CRT. The 5512A 
can be adjusted by internal taps to accept line 
voltages that may range from 90 volts to 264 
volts. The line frequency is listed as 50/60 Hz 
and the power consumption is 30 VA, 

Published specifications include a sensitivity 
of 5 mV-per-division from DC to 1 5 MHz and 
a maximum sweep speed of 100 nanoseconds- 
per-division (magnified). The vertical amplifi- 
ers actually operate from 5 mV-per-division to 
10 V-per-division in a 1, 2, 5 sequence. The 
accuracy was found to be well within the ± 3% 
of indicated value when in the calibrated posi- 
tion. The risetime is approximately 23.3 ns 
according to the specifications and the cali- 
brated vertical sensitivity can be fully adjust- 
able if so desired. The shift in the baseline 
caused by range switching was found to be less 
than the 0.5 division specified. 

A quick check of the Kikusui model 5512A 
scope reveals a well laid out front panel. 
Although somewhat different than most 
scopes on the market today, the layout is 
extremely easy to use once the positions of the 
controls are learned. The vertical adjustments 
are located to the upper right hand side of the 
panel. The Channel "A" vertical amplifer is at 
the top and Channel "B" is directly under that, 
near the horizontal centerline of the panel. 
Directly beneath these vertical controls can be 
found the timebase switch. 

For ease of operation, all the variable/cali- 
brate controls are colored a bright red. All oth- 
er variable controls are finished in black. The 
front panel also includes the mode switches, 
the AC/DC/GND switches for the vertical in- 
puts, triggering switches and trigger-mode 
selectors. All of the latter are indicated by a 
blue color. 

To overcome variations in the earth's mag- 
netic field, the 551 2 A makes use of an easily 
adjustable trace-rotation control. Selection of 
the chopped or alternate modes is accom- 
plished by the position of the timebase switch 
as is the sync separator for TV signals. Position 
controls to adjust the centering of the traces on 
the CRT and the switches that select the X-Y 
mode of operation are also located on the front 
panel. The CRT itself is masked by a rectangu- 
lar bezel that includes provisions for attaching 
a camera for waveform photography. There is 
an illuminated graticule that is divided into 
eight vertical segments and ten in the hori- 
zontal plane. In use, the timebase and vertical 
calibrations allow easy computation of voltage, 
frequency, and other information. 

The timebase is completely adjustable to 
accommodate variations in time from 0,5 sec- 
ond-per-d [vision to 0.5 ns-per-division. The 
timebase switch positions are arranged in a I , 
2, 5 sequence. Sweep magnification of 5-times 
is available from a front-panel switch and there 
is a control that allows the sweep time to be 
adjustable by 2.5 times. 

Although the maximum voltage to be ap- 
plied to various inputs is different for the 



selected ranges, it is no lower than 400 volts 
(DC plus AC P-P) on the 20 mV range and 
under. All other ranges list a maximum of 600 
volts (DC plus AC P-P). There is a 3 V P-P 
input for the z-axis required to blank the trace. 
The maximum allowable voltage at this point 
should not exceed 50 volts (DC plus AC P-P). 
The external trigger input should be limited to 
100 volts maximum (DC plus AC P-P). 

Input to the vertical amplifiers is accom- 
plished through BNC-type connectors on the 
front panel of the unit. There are two (2) low- 
capacitance (10:1) probes supplied and they 
are of the slim variety of present-day test 
probes. That feature makes them very handy to 
use on the smaller equipment found today. The 
probe has a built-in hook for ease of connection 
to the circuit under test. By making use of 
BNC connectors, the probes are simple and 
quick either to remove, install, or change to 
another type such as a demodulator, etc. The 
probes are frequency-compensated and such 
compensation is adjustable. 

There is a most complete service manual 
combined with the operational instructions. 
You could use this manual as a course of 
instruction in the uses of dual-trace triggercd- 
sweep scopes. The manual contains a wealth of 
information arranged in an easy-to-follow se- 
quence. For instance, one complete section 
deals with the determination of unknown fre- 
quencies by using Lissajou patterns. Phase dif- 
ference, overshoot, and ringing are just a few 
of the examples given in the manual. As for 
servicing of the unit itself, there is a surprise 
awaiting the technician who opens the manual 
to the schematic diagram. After being accus- 
tomed to finding entire schematics of such 
equipment as scopes reduced down to fit on 
one single page or less, it is a pleasure to find 
that the Kikusui model 551 2 A schematic dia- 
gram is reproduced on no less than four dou- 
ble-sized fold-out sheets. No squinting or 
microscopes are required to see the parts desig- 
nations. Certainly a fresh outlook. 

Another portion of the operation manual is a 
complete calibration procedure to be used in 
periodic checking and also when some defect 
may require recali brat ion. That is another item 
often not fully covered in many scope docu- 
ments. Again, very refreshing. 

In summary, using this scope was very 
enjoyable and it performed as the published 
claims would lead one to expect. Several hours 
of bench time during actual troubleshooting 
were logged using the 5512A. It can be pre- 
sumed that, within the limitations of the 
15MHz response, there is little reason to 
believe anyone could be unhappy with the 
scope. Pricewise, the tag is competitive with 
other 15MHz scopes on the market. It should 
do an admirable job on the bench of a TV shop 
since it contains the sync separators for rock- 
steady waveforms. Other applications should 
be a snap for the Kikusui 551 2 A to handle. The 
Kikusui model 55] 2 A sells for $795. R-E 
continued on page 32 



RlWldffl 



\ i n< 




World's fastest troubleshooter 



IM SO UNIQUE ... SO VERSATILE . . . 
SO SUPERIOR WE WERE TEMPTED TO 
CALL IT SOMETHING ELSE 

We believe the MX333, with the VARI- PITCH™ and LOGI-TRAK™ 
: unctions, to be the greatest time saving tool in electronics today. It 
las all the functions, ranges and accuracy you expect from the best 
along with the two additional features which will save enormous 
imounts of troubleshooting time. And the MX333's 20Q range gives 
/ou 10 milliohm resolution for those critical low resistance tests. 
3oth MX series DMM's have 0.1% basic accuracy plus a 10A range, 
slus the intelligent case styling that has the size of a hand held, but 
:he shape of a better idea. With either unit you get more performance 
oer dollar than with competitive models. And the MX333 gives you 
more, much more, than you ever thought possible! Effort cutting 
'nnovations that will save you hours by the second! 




VARI- PITCH 

Jot just a beep... not just instant ohms. MX333's 
VARI-PITCH audible tone changes frequency propor- 
tionate to the reading so you can literally troubleshoot 
by ear! The higher the pitch, the higher the reading. No 
need to take your eyes off the probe or wait for a read- 
out to settle. VARI-PITCH responds instantly, propor- 
tionally and accurately in all voltage, current, 
resistance and diode test ranges. It even provides 
analog-like audible response to variations for quick 
and easy adjustments and nulling. 

LOGI-TRAK (5 nsec fast) 
Combines the features of a high performance 
logic probe and voltmeter In one convenient function. 
Use any standard 10:1 high frequency scope probe to 
find high and low logic levels and positive or negative 
pulses as narrow as 5 nsec without taking your eyes off 
the circuit! The VARI-PITCH output tells it all. And, un- 
like ordinary logic prohes, I.OGl-TRAK spots ground 
shorts, supply shorts, opens, marginal or ambiguous 
logic states and infrequent pulses instantly! Then, 
without changing anything but the direction of your 
glance, it's easy to verify actual voltage on the digital 
readout! 

UNIVERSAL SIZE AND SHAPE 

MX333 and MX331 are the first digital multimeters 
designed from the ground up for LCD technology. The 
display's 45° angle is easy to read at any viewing point; 
from directly above to straight on. Powered by a single 
9 volt battery, their compact size and unique shape 
make them ideal for all portable applications. 

No matter how you use a multimeter; in your 
hand, clipped to your belt or on a shelf, no other DMM 
s as convenient as the Hickok MX333 or MX331 ! And, 
with VARI-PITCH, MX333 is really out of sight in 
performance. 

For an exciting demonstration contact your nearby 
Hickok distributor. For the name of your nearest 
distributor call, toll free, 800-321-4664. 



MX331 
$179.00 





NO OTHER SCHOOl CAN MATCH 



DIGITAL SYSTEMS AND 
YOU ASSEMBLE AND 



INVITES YOU TO EXPLORE MICROCOMPUTERS, 
MORE. WITH STATE OF THE ART EQUIPMENT 
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Without question, microcomputers are the 
state of the art in electronics. And NTS is the 
only home study school that enables you to 
train for this booming field by working with 
your own production-model microcomputer. 

We'll explain the principles of trouble- 
shooting and testing your microcomputer and, 
best of all, we'll show you how to 
program it to do what you want. 

You'll use a digital multimeter, a 
digital logic probe and other 
sophisticated testing 
gear to learn how to 
localize problems 
and solve 
them 



Send for the full color catalog in the elec- 
tronics area of your choice-discover all the 
advantages of home study with NTS! 

NTS also offers courses in Auto Mechanics, 
Air Conditioning and Home Appliances. Check 
card for more information. 




We 

believe 
that training 
on production 
model equipment, 

rather than home-made learning devices, 
makes home study more exciting and rele- 
vant. That's why you'll find such gear in all 14 
of NTS's electronics programs. 

For instance, to learn Color TV Servicing, 
you'll build and keep the 25-inch (diagonal) 
NTS/HEATH digital color TV. 

In Audio Electronics, you'll be able to 
assemble your own NTS/HEATH digital stereo 
receiver with 70 watts per channel. 

But no matter which program you choose, 
NTS's Project Method of instruction helps you 
quickly acquire practical know-how. 




NTS Trilnlns Ptobtmu 

inCAiwiMriAd 

Induilnal BKiitHiies 




1, The NTS/Rockwell AIM 65 
Microcomputer A single board unit 
with on-board 20 column alphanumeric 
printer and 20 character display. A 6502-based 
unit 4K RAM, expandable, 2. The NTS/KIM-1 
Microcomputer A single board unit with 6 digit 
LED display and on-board 24 key hexadecimal 
calculator-type keyboard. A 6502 based 
microcomputer with IK RAM, expandable. 
3. The NTS/HEATH H-89 Microcomputer 
features floppy disk storage, "smart" 
video terminal, two Z80 micro- 
processors, 16K RAM memory, expand- 
able to 48K. 4. The NTS/HEATH GR- 
2001 Digital Color TV (25" diagonal) 
features specialized AGC-SYNC muting 
filtered color and new solid-state high 
voltage tripler rectifier. 



NATI0NAL<~)SCH00LS 

TECHNICAL-TRADE TRAINING SINCE 1905 

ResicJeni and Home-Sludy Schools 

4000 Soulh Figueroa St., Los Angeles. Calif 90037 

NO OBLIGATION. NO SALESMAN WILL CALL. 
APPROVED FOR VETERAN TRAINING. 



NATIONAL TECHNICAL SCHOOLS 

4000 South Figueroa Street, 

Los Angeles, California 90037 "•P*- 206-070 

Please rush FREE color catalog on course checked below 

; MicroComputers/MicroProcessors I J Audio Electronics 

: Communications Electronics □ Auto Mechanics 
□ Digital Electronics "] Air Conditioning 

PJ Color TV Servicing □ Home Appliances 




"1 

■ 



Name 
Address 
Apt, 



Age 



. City 



Zip 



State 

□ Check if interested in G.I. information 

□ Check if interested ONLY in classroom training in Los Angeles. 
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EQUIPMENT REPORTS 
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Doric Model 130-A 
Capacitance Meter 

IT DOESNT SEEM LONG AGO THAT THE BEST 
way to measure capacitance was with the time- 
honored bridge method. L-C bridges were 
readily available, many as kits, for the lab, test 
bench, or home experimenter. Those early 
instruments used headphones or a visual null 
indicator such as a meter or tuning eye to sig- 
nal the proper setting of the dial. They were 
reasonably accurate, but quite cumbersome. 

Recently, there has been a revolution in test 
equipment. Large-scale IC's and digital read- 
outs have contributed to the reduction in size 



and improved accuracy. Instruments that for- 
merly required large-volume cabinets have 
been replaced with pocketable instruments 
that provide equal or better performance and 
reliability. 

One of the nicest capacitance meters we 
have yet seen is the model 130-A C-METER 
from Doric. Approximately 6X3X2 inches, 
the unit weights a scant 15 ounces. Four inter- 
na! AA cells guarantee at least a year of normal 
laboratory use — and that's enough to test over 
20,000 capacitors! 

Probably the most obvious feature of the 
C-Meter is its giant 37j-digit LCD readout 
with 0,6-inch-high characters. Contrast is ex- 
cellent, and there is no misinterpretation of a 
display like that. The instrument is activated 
by pressing a large pushbutton in the center of 
the panel. 
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Also of considerable importance is the me- 
ter's autoranging feature. Unlike many com- 
petitive units that must be set manually for the 
correct range, the model 1 30 A automatically 
displays the digital readout on any capacitance 
within its test range. A matching LED signals 
the correct multiplier. 

Four multiplier ranges are used: mF (milli- 
farads), ,uF, nF, and pF. A floating decimal 
point places itself properly, depending upon 
the autorange selected. Ten ranges are auto- 
matically selected with full-scale readings 
from 200 pF to 200,000 #iF. Resolution is to 
0. 1 pF or the lowest range. 

The reading for each display goes to a maxi- 
mum value of 199.9 before switching to the 
next larger range. 

The handsome gray-and-black-toned plastic 
case is impact resistant. A thumbwheel capaci- 
tance offset control is used ,to zero the meter 
when test leads are used that introduce stray 
capacitance. Up to 15 picofarads of compensat- 
ing capacitance may be introduced, equalizing 
even the severest test lead loading. 

Capacitor leads may be inserted into one of 
two test jacks. For assembly-line testing of 
taped rolls of capacitors, an accessory compo- 
nent clip is included that allows rapid checking 
of the capacitors without removing them. 
Lead less capacitors, or those with leads too 
large for insertion into the test terminals pro- 
vided, are tested by a clip-lead accessory 
(which is also provided,) 

Sampling time is rapid. The first reading 
appears within half a second for capacitors of 
less than 200 microfarads; subsequent readings 
are presented every 600 milliseconds. Gradual- 
ly, the display rate decreases to once every five 
seconds with capacitances in the range of 
200,000 microfarads. 

Accuracy is within 0. 1 % { ± 1 count) up to 
200 microfarads, and ± 1% on higher ranges. 

One of the criticisms often made of LCD 
instruments is their slow speed and limited 
ambient temperature applications. But to look 
at it realistically, we must remember that it is 
extremely unlikely that a user would be mak- 
ing capacitor measurements in an environment 
that would exceed the normal limits of the rec- 
ommended LCD operating range. In the case 
of the C-Meter, that range is 0° to 40°C. (32° 
to I02°F). 

Although the literature which accompanied 
our sample unit did not refer to it, our model 
1 30 A was equiped with a power-supply jack on 
the side of the cabinet. It appeared that an 
external AC adaptor would disconnect the 
internal AA-cell supply and permit extended 
bench use of the instrument. 

We decided to explore that unmentioned 
feature farther. We discovered that when a 6- 
volt power supply was inserted into the jack 
the instrument came alive automatically, al- 
lowing rapid component testing in an assembly 
line without the necessity of depressing the test 
continued on page 38 



WIRE 

WRAPPING 

TOOL 




U.S.A..FOREIGN 
PATENTS PENDING 



JUST WRAP TOOL WITH ONE 50 FT. ROLL OF WIRE 


COLOR 


PART NO. 


U.S. LIST PRICE 


BLUE 

WHITE 

YELLOW 

RED 


JWIB 
JWl W 
JWIY 
JW-l-R 


$14.95 
14.95 
14.95 
14.95 


REPLACEMENT ROLL OF WIRE 50 FT. 


BLUE 

WHITE 

YELLOW 

RED 


RJWB 
RJWW 
RJW Y 
RJWR 


$ 2.98 
2,98 
2.98 
2.98 


JUST WRAP-UNWRAPPING TOOL 




JUW 1 $ 3.49 



OK MACHINE & TOOL CORPORATION 3455 CONNER ST., 
BRONX, N.Y. 10475 (212) 994-6600/TELEX 125091 

' MINIMUM BILLING $ 25.00/ ADD SHIPPING CHARGE S 2-00/ NEW YORK CITY/STATE RESIDENTS ADD APPLICABLE TAX 
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INTRODUCING THE NEW 
HOBBY-BLOX SYSTEM. 



i:: 



•Y-BLOXr The new modular circuit 



building system designed especially 
for electronic hobbyists. 



Until now, hobbyists had to buy "professional' 
solderless breadboards for their projects 
and pay "professional" prices. But now 
there's Hobby-Blox™ a brand new solderless 
breadboarding system that's not only 
economically priced but offers far more 
advantages to the hobbyist. 

At the core of the system are two starter 
packs, one for discrete component projects, 
the other for integrated circuit projects. 
Each comes with a number of Hobby-Blox 
system modules that fit into a tray and an 
illustrated project booklet which shows you 
step-by-step how to build ten projects with 
the existing modules of each pack. Either 
starter pack is available for under $7.00. 

You can add modules at any time to build 
new projects or expand on existing ones. 
The Hobby-Blox system includes 14 separate 
module packs that can be purchased 
individually. 

Modules include Tray, Terminal Strip Pack, 
Distribution Strips, Bus Strip, 3x16 
Terminal Strip, Discrete Component Strip, 
L.E.D. Strip, Vertical Tray Pack, Speaker 
Panel Pack, Control Panel Pack, Blank 
Pane! Pack, Battery Holder Pack, Binding 



Post Strip, Tray Extender Clips. Modules 
are priced from $1.29 to $3.59. 

All modules are color-keyed and letter- 
number indexed to make circuit building 
even easier. 

The Hobby-Blox system is compatible with 
DIPs of all sizes and a wide variety of 
discrete components. Simply plug in your 
components and interconnect with hookup 
wire. No soldering, and all components can 
be used again and again. 

How far can you go with the Hobby-Blox 
system? Take a look at the example on the 
page to the left and see for yourself. 
Then you'll know why 

we say, "with 

Hobby-Blox, 

your only limit is 

your imagination!" 

For a free catalog 
and the name of your 
nearest Hobby-Blox 
dealer call Toll Free . 
[800) 321-9668. 
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BW-2630 

Battery Tool 




f 



BW-2630 S 19.85 s 

BT-30 $ 3.95 * 

BT-2638 S 7.95* 



BW-S630 BATTERY TOOL 
The new BW-2630 Is a revolutionary battery 
powered wire -wrapping tool. The tool operates 
on 2 standard "C" size ISTiCad batteries (not 
included) and accepts either of two specially 
designed bits. Bit model BT-30 is for wrapping 
30 AWG wire onto ,025" square pins ; BT-2628 
wraps 26-88 AWG wire. Both produce the 
preferred "modified" wrap. 
Designed for the serious amateur, BW-2630 
even includes both positive indexing and 
anti-overwrapping mechanisms — features 
usually found only in industrial tools costing 
five times as much. Pistol grip design and 
rugged ABS construction assure performance 
and durability. In stock at local electronic 
retailers or directly from 

OK Machine & Tool Corporation 

i 3455 Conner St., Bronx, N.Y. 10475 U.S.A. 
V Tel. (212) 994-6600 Telex 125091 , 

V Minimum fail ImgsSab 00. add shippi rig eliarg«S2QQ J 

\ N.-.v York State residents add applicable Tax / 
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AUGUST 1980 

Build The Unicorn 1 Robot 

Part 1 of an 8 part construction series de- 
scribing how to build a versatile robot. This 
robot is fully mobile and can be built for un- 
der $400 complete with manipulator arms. 
Various levels of control and intelligence are 
described, including an on-board computer. 

Six Instruments For Audio Testing 

Construction details for 6 easy to build test 

instruments designed for the audio test 
bench. Useful for troubleshooting and for 
checking the performance of your hi-fi sys- 
tem. 

$10 Digital Logic Probe 

A must for de-bugging and troubleshooting 
your digital projects. You can build this logic 
probe for just $10. 

Servo-controlled Pick-Up Arm 

Unique pick-up arm design on JVC's new 
turntable let's you electrically adjust the 
damping characteristics and resonant fre- 
quency to match virtually any cartridge. 
Complete details on how it works and its 
performance. 

Raceway Video Game 

After promising that this article will appear 
in this issue, a mess up forced us to post- 
pone it until next month. After you build this 
video game, you can pretend to be an Indy 
500 race driver without ever leaving the 
comfort of your armchair. 



PLUS: 

Details On How To Align The Video-IF Section 
Of Your TV Receiver. 

A Close Look At The Transport Mechanism 
Used in VHS Video Cassette Recorders. 

Hobby Corner 

Service Clinic 

More 



'^PRECISION 



PHILIPS 

TRIPLETT VIZlM* LEADER 

HICKOK <g> Hitachi ^L^J 

l^l-LJKEJ QR Non . Lmear systems 



DORIC 



KEITHLEY 



I DATA PRECISION 



IDATA PRECISION 
Model 938 
0.1%, 3Va-Dlgit, LCD DIGITAL 
.CAPACITANCE 
METER 



IFL-UKEI DIGITAL MULTIMETERS 




■ WIDE RANGING — from 199.9 pF ftJ seeks 
(0.1 pF resolution) ip to 1999 jjF full scale. In 
eighj ranges.-.virlualty every eaoacitance you'll 
ever need to measure. 

• FAST AND EASY TO USE — Direct rearing, 
pushbutton ranges. Just pug in and read. 

» E>C£PI10NALLYACCUFWE — amides 
♦0.1% basic accuracy, 

• TOUGH ANDCOMWCT — Bunt to lake rough 
usage without fees of catoralion accuracy. Fits 
and goes anywhere; takes' very little bench 
space: akvays handy for quick capacitance 
checkout, matching, calibration, and tracking. 

■ FORTABLE — Rafrweed Ightweight, coerales 
up to apprCKsnateV £00 hours on a single 9V 
afcalfte battery. 

• EASY READING — big, clear. Nghccntrast 
3'Adgil LCD display, a ful 0.5' nigh, readable 
anywhere, 

■ VALUE FACKED — Outsandng measurement 
capability and dependabi&ty. Outperforms DC 
timeconstani meters, and even bridges costing 
2 lo 5 limes as much. 

• RELIABLE — warranteed lor 2 lull years. 



Model 8022A: 

The Troubleshooter 



$139 



• Six (unctions • 3Vi -digit resolution 
dc voltage 

ac voltage ■ 0.25% basic dc accuracy 

dc current . LCD aispiay 

ac current 

resistance * Overload protection 

diode test 



Model 802OA 
Ttia Analyst 



Mode! 8024A: 
The Investigator 




KEITHLEY 



DIGITAL 



MODEL 130 
MULTIMETER 



RANGE 



ACCURACY 





DC VULIAUb 






N^>V ■ 


20QmV, 2V, 20V, 200V, 1000V 


.5% 






AC VOLTAGE 










200mV. 2V, 20V, 200V, 7S0V 


1% 




don 








DC CURRENT 








2mA, 20mA, 200mA, 2000mA, 10A 


2% 






AC CURRENT 












2mA, 20mA, 200mA, 2000mA, 10A 


3% 










NEW 


RESISTANCE 






$99 




2O0Q, 2kQ, 20kC, 200k Q, 20M Q 


,5% 











• Seven functions 

dc voltage 
ac voltage 
dc current 
ac current 
resistance 
diode test 
corvduc lance (1/R) 

• 3 vi-digit resolution 

• 0.1 % basic dc accuracy 

• LCD display 

• Overload protection 

• Free case 

• Two year parts 
and labor warranty 



New Portable Digital Capacitance Meter 

BSSSSM MODEL 820 




Call For Our Price 



* Measures capicitance 
(rem 0.1 pF lo V Farad 

* Resolves to Q. 1 pF 

■ 10 ranges Tor accuracy 

and resolution 

* 4 digit easy- to-read LED 
display 

* O.S% accuracy 

* Special lead insertion 
jacks or banana jacks 

* Fuse protected 

■ Uses art he; rechargeable 

or disposable balterias 

* Oveffange indication 



> Nine (unctions 
dc voltage 
ac voltage 

dc cur rem 
ac current 
resistance 
diode test 

conductance (l/R) 
logic level and 

continuity detect 
temperature (retype 

thermocouple) 



Peak hold on voltage 
and current functions 

Selectable audible 

indicator lor 

conlmu 1y 

Or level detection 

3'^-digit resolution 

1 "Vo basic dc accuracy 

LCD display 

Overload protection 



V-151 15 MHz Single Trace 
V-152 15 MHz Dual Trace 
V-301 30 MHz Single Trace 
V-302 30 MHz Dual Trace 
V-550B 50 MH: Dual Trace, 
Dual Time Base 



HITACHI 



Call For 

Special Intro 

Price Offer 




THE TEST EQUIPMENT SPECIALISTS 
TOLL FREE HOT LINE JM1A 

800-223-0474 ADVA 



54 WEST 45th STREET. NEW YORK. N.Y. 10036 212-687-2224 
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button. We can only assume that this worth- 
while feature was forgotten when the promo- 
tional literature was prepared, and are glad to 
be able to provide you with the information. 

Battery replacement is quite simple. Four 
cabinet screws are removed, and the housing 
slides apart on rigid guides. The cabinet itself 
is very durable. 

Internal circuitry is compact and built 
around a glass epoxy PC board which is wave 
soldered. Everything about the C- Meter boasts 
of high quality, and a 6-month warranty backs 
it up. The model 130-A C-Meter sells for S325 
from Doric Scientific, 3883 Ruffin Road, San 
Diego, CA 92123. R-E 



Mem-Explorer Software 
For the PET Computer 

CIRCLE 103 OK FREE INFORMATION CARD 

MEM-EXPLORER JS A BASIC COMPUTER PRO- 

gram that is designed to open a "window" in 
the Commodore PET's memory. Its primary 
function is to examine memory contents by 
decoding the memory words at selected loca- 
tions as ASCII characters, system commands, 
or BASIC keywords, constants, or indirect 
memory address references or links. 

After loading and executing the program, a 
4-command menu is displayed: add from 

TAPE, CREATE TAPE, EXPLORE, STOP. 

Typing E selects the explore mode. That 
mode requires a user choice between display of 
lower-case letters or reserved words. PET BA- 
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...your 

Sprague distributor. 



Sprague distributors have MORE to offer , . . more component types, 
more styles, more ratings, more sizes, more quality, more value. With 
Sprague distributors, you save time by getting what you want when you 
want it, faster and easier. 

OT For the name of your nearest Sprague distributor and a copy of Catalog 

I C-622, write to: 

o Sprague Products Company 

g Distributors' Division of the Sprague Electric Co. 

jjjj 81 Marshall Street 

North Adams, Mass. 01247. 
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SPRAGUE 



Where MORE is more than a promise. 



THE MAi-s Of fit UABi\ n> 



a subsidiary ol OK Technologies 



SIC stores multi-letter commands and key- 
words as single byte words. The user choice is 
necessary to resolve conflicts between identical 
codes used to represent lower case letters and 
reserved words. 

Next, the program asks for the starting 
address of the memory area to be examined. 
Twenty rows of five columns of data then 
appear on the PET's CRT. The first column 
displays the memory location, the second col- 
umn lists the decimal equivalent of the binary 
contents of each location, and the third column 
displays the decoded ASCI! characters or 
reserved words. The fourth column shows 
addresses calculated from each memory word 
and the following one, that are useful in inter- 
preting BASIC program links and pointers, 
Column five lists the decimal integer equiva- 
lents of the combination of each memory byte 
and the subsequent one. 

After each 20 lines of data is printed, a new 
memory segment can be examined by entering 
a new start location, or — 1 can be entered to 
return to the menu. 

The additional menu-selected program rou- 
tines are used to prepare and load previously 
prepared cassette tapes, so that Mem-Explorer 
can be combined with user programs. Detailed 
instructions show how to carry out the combi- 
nation procedure. This special operation is 
required because Mem-Explorer and a second 
BASIC program cannot be simultaneously 
saved in PET memory by the conventional load 
method. Loading a second program normally 
overwrites the first. 

A reprint of an article written by Roy Bus- 
diecker that reveals many of the program's 
"secrets" is included. Armed with some basic 
knowledge about the 6502 microprocessor and 
the supplied reprint, that program should give 
a good insight into some of the PET's inner 
mysteries. A few sessions with the program 
will provide an understanding of the way PET 
memory is organized, how real numbers, inte- 
gers, and characters are stored, and how the 
various pointers keep track of the program and 
data boundaries. 

Mem-Explorer is S 7. 9 5 a copy from Micro 
Software Systems, P.O Box 1442, Wood- 
bridge, VA 22193. R-E 

Radio Shack 
Quick Printer il 
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ANYONE WHO HAS USED A COMPUTER FOR EVEN 

a short period will appreciate the usefulness of 
a low-cost printer. It is a handy accessory for 
program documentation as well as recording 
printed output from the computer. 

Printers come in a variety of sizes, formats, 
printing mechanism, and prices. At only S2I9, 
the Quick Printer II from Radio-Shack (One 
Tandy Center, Forth Worth, TX 76 1 02) is 
certainly one of the least expensive. 

This printer is a lightweight, measuring a 
continued on page 40 
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NOW AVAILABLE! 



WATT WIZARD 

POWER FACTOR CONTROLLER CUTS 
THE COST OF RUNNING ELECTRIC 
APPLIANCES BY AS MUCH AS 
50% -- AND YOU CAN EVEN SEE THE 
SAVINGS! 



For over a year now, in magazines and 
newspapers the world over, there have 
been enthusiastic write-ups on a 
remarkable new device that can cut your 
electric bill while helping the U.S. save 
huge quantities of fuel. 

"The NASA/Nola power saver," wrote 
a Popular Science senior editor, "was 
developed by Frank Nola at NASA's 
George C. Marshall Flight Center as an 
offshoot of a program to reduce power 
consumption in spacecraft motors. Nola 
calls it a PFC — power-factor controller. 
I prefer to call it a power saver, however, 
because that's what it does." 
NASA TESTED IT 

According to Clyde S. Jones of NASA, 
"The device has been tested at Marshall 
Center on over 40 types of motors, with 
power savings ranging up to 60%, 
depending on the loading. The motors 
tested were both single-phase and three- 
phase, ranging from Vi H.P. to 5 H.P. 
Most motors will show up to 40-to-50% 
savings when running lightly loaded or 
unloaded, and some will show 5-to-7% 
savings at rated load." 

NASA's Technical Support Package 
showed the test results and noted that 
"The Power Factor Controller applies to 
induction type electric motors — the 
most commonly used type in all major 
home appliances and the most common- 
ly used by industry." 

HOW IT SAVES POWER 

Popular Electronics explained it this 
way: "AC induction motors character- 
istically run at a nearly constant speed 
that's fixed by power-line frequency and 
independent of load and supply voltage. 
When heavily loaded, the motor draws 
line current that Is nearly in phase with 
the applied voltage . . - Under light load 
conditions, the motor develops less tor- 
que by allowing more lag between the 
voltage and current. This reduces the 
power factor while leaving the current 
essentially the same in magnitude. 

"Though the low power factor means 
that conversion of electricity to 
mechanical power is small, the large cur- 
rent causes considerable (heat) losses in 
the supply lines and motor windings. 
This is what reduces efficiency. 

"To minimize this waste, Nola's device 
monitors the motor's power factor and, 
when it detects light load conditions, it 
reduces the supply voltage . . . The cur- 
rent, now more nearly in phase with the 
voltage, therefore does as much useful 
work as before, but it and the voltage are 
smaller, resulting in a net savings of 
electric power." 

THE SAVINGS CAN ADD UP 
Like everything else, the cost of elec- 
tric power keeps going up. Not only is 
the basic rate you pay going up, the 
power companies have now added on a 
"fuel adjustment" charge to help pay for 
running their generators. In 1980, 1981 
and beyond, you'll pay more and more 
for the privilege of running your electric 
appliances. 



National Aeronautics 

and Space Administration 

Patent No. 4,052,648 



Right now, the typical consumer pays 
about $8 per month to operate a 16.5 cu. 
ft. frost-free freezer . . . $10 to run a 17.5 
cu. ft. frost-free refrigerator . . . $8.25 for 
an attic fan operating 12 hours a day 
. . . and about $60 for an air conditioner 
used during summer months. It's not 
hard to figure out what you're paying per 
year just to run one of these appliances. 
And in many parts of the country, the 
cost is even higher. 

That's why Nola's power saver can 
soon pay for itself, then start reducing 
your electric bills — the amount of sav- 
ings, of course, depending on which ap- 
pliance^) you use it with. 

There's just one catch. Until now, the 
device has not been available — except 
for industrial models prices at $80 or 
more. 

INTRODUCING THE WATT WIZARD 

Cynex, an American manufacturer of 
electrical and electronic products and a 
prime contractor for the U.S. Govern- 
ment, has been licensed by NASA to 
manufacture Frank Nola's power saver. 
Cynex calls it the Watt Wizard. 

"The Watt Wizard," says Ray 
Beauchea, the firm's Marketing Director, 
"regulates the voltage fed into an induc- 
tion motor, reducing or boosting power 
as required, when loads go up or down. 
Simply stated, it makes motors run more 
efficiently, especially when idling. It 
reduces motor heat, affording longer 
motor life and reducing the amount of air 
conditioning required for cooling 
(rooms) in summer months. It saves elec- 
tric power, because kilowatt hours are 
greatly reduced. And it causes the motor 
to run quieter." 

SIMPLE TO USE 

Cynex makes several models of the 
Watt Wizard (all with solid state design), 
Including the 110 VAC plug-in model 
we're offering, tt's for single phase frac- 
tional H.P. motors (less than 1 H.P.) 
which is the type used in most made-for- 
the-home freezers, refrigerators, window 
and attic fans, swimming pool pumps.fur- 
nace fans, vacuum cleaners, sewing 
machines, power drills, etc. 

Simply plug the Watt Wizard into any 
electric outlet, then plug the appliance 
into the Watt Wizard. There's no wiring 
required. Unlike some competitor's 
models (if and when available), the ap- 
pliance does not have to be turned on 
before being plugged into the power 
saver. You can leave the appliance — 
whether on or off — plugged into the 
Watt Wizard all the time. Or you can 
move the Watt Wizard to various loca- 
tions, depending on which appliance is 
being used. (Better yet, order several 
Watt Wizards.) 
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OTHER MODELS AVAILABLE 

Air conditioners, washers and dryers 
require wire-in model. If you lack 
mechanical skill, you probably need an 
electrician to install it. We also offer it In 
220 VAC single or three-phase. 
ADVANCE FEATURES 
The Watt Wizard also includes two more 
unique features. It's fused, so if you ac- 
cidently overload the device, it won't 
burn out. Just change the fuse, which is 
available at any auto supply store. 

And the Watt Wizard features an LED 
readout, so you can actually tell, at any 
moment, exactly how much power you're 
saving — 10%, 20%, 30%, 40% or 50%. 

There's a "Power On" light, too. And 
the Watt Wizard comes with the 
manufacturer's 1-year limited warranty. 

LOW COST — AND A TAX CREDIT 

We're offering the Watt Wizard for on- 
ly $39.95, with immediate delivery- Want 
two? Then it's just $37.95 each. Or 
splurge and get three at $34.95 each. 
Wire-in models for heavy duty motors are 
$6 more for each unit. Add just $2.50 
postage/handling for each order (not 
each unit). 

And next year, when you fill out your tax 
return, you can deduct a full 15% energy 
tax credit — for additional savings. 

30-DAY MONEY-BACK GUARANTEE 

Try the Watt Wizard for up to 30 days. 
If not completely satisfied, return it 
(insured) for a full refund. 

The sooner you send for the Watt 
Wizard, the more you can save on your 
electric bills. To order, send your check 
or money order to the address below. Or 
charge it to your Visa, MasterCharge, 
American Express or Carte Blanche 
credit card. If using your charge card, 
you can also order via our toll-free phone 
number: 

800-257-7850 

(In New Jersey, Call: 800-322-8650) 

N.J. residents, add 5% sales tax. 

Or mail your order to: 

Dept. RE, Lakewood Plaza 
Lakewood, N.J. 08701 
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scant i'A X 7 X 9 inches (approximate). It 
uses 2V«-inch wide aluminum-coated paper. 
Characters are actually burned onto the paper 
by an electric spark, reminiscent of the early 
Western Union drum facsimile machines; but 
unlike those earlier machines, this one pro- 
duces no permeating odor or smoke. 

In operation, we noticed a moderate degree 
of electrical interference induced in nearby 
radio receiving equipment caused by the arcing 
of the print head on the paper. The characters 
are easy to read, and the character size may be 
increased by software instruction. 

The Quick Printer II format provides 32 or 
16 characters-per-line in a S X 7 dot matrix. 
Printing speed is rapid- — 64 characters per sec- 
ond, 1 20 lines per minute. Horizontal spacing 
is selectable — you may have either 18 or 9 
characters per inch. 

The life expectancy of the print head is ade- 
quate to anticipate some 30 million characters. 
Occasional cleaning of the print head is the 
only maintenance required; the mechanism 
itself requires no lubrication. 

The character set provided is a modified 
subset of ASCII, with 96 characters in upper 
and lower case. Operating noise is quite tolera- 
ble. It must be remembered that a printer does 
not run constantly, so the occasional minor 
noise of the printer is hardly disruptive; as a 
matter of fact, it may be reassuring to the oper- 
ator to hear the busy little machine humming 
away as it obediently produces its copy! 

Loading the paper roll is a snap — easy as 
loading a printing calculator or adding ma- 
chine. The roll of paper is long enough for 
many print operations before it is in need of 



replacement. Two rolls of aluminized paper are 
provided with the Quick Printer //; replace- 
ment rolls arc available from Radio Shack 
(S3. 95 per 2-roll set). As with adding ma- 
chines, a serrated cutting edge is used to tear 
the printed strip from the machine. 

Inputs to the printer are switch-selectable. 
The unit connects directly into the card-edge 
bus of a TRS-80 level II, or the expansion 
interface, or serial interface. Another switch 
may be used to isolate the printer from the line 
(marked on-line/busy/reset). When 
switched ON LINE, the printer is ready to 
receive a print command. The reset position 
clears the printer in case of an accidental han- 
gup in the loop. 

The manufacturer recommends that the 
printer always be turned on be/ore the key- 
board terminal, and off after it. That prevents 
any accidental erasure of the keyboard pro- 
gram or memory. A bright red LED signals 
the ON status of the printer. 

A fiat length of computer-type ribbon cable 
(supplied) is fitted with card- edge connectors 
to interconnect the printer and the keyboard 
terminal or interface. An automatic power-up 
message will be printed on the paper when the 
unit is switched on, informing the user that all 
systems are "go." 

The Quick Printer it does not print isolated 
characters, only full line statements. (That's 
why it's called a line primer rather than a char- 
acter printer.) For long lines of print, automat- 
ic wrap-around assures continuation on the 
next line; no characters will be lost. 

In the double-size mode, large characters 
will be printed at 16 characters per line. That 
feature is especially useful for titling purposes 
and column headings for lists, It is also possi- 
ble to down-shift to lower-case letters selec- 



tively, using keyboard commands. 

The Quick Printer // can produce all ASCI I 
characters from hex 20 through hex 7F (deci- 
mal 32 through 1 27). That includes upper and 
lower case alphabet, all numerals, common 
punctuation marks, mathematical operands, 
and arrows, as well as a number of special 
graphics symbols. 

The owner's manual supplied with the little 
printer is certainly adequate. A full schematic 
diagram is included, along with some basic 
maintenance suggestions. Operational hints 
are provided, as well as full instructions for the 
variety of applications available with the unit. 

Naturally, aluminum-coated paper cannot 
be expected to provide the speed, contrast, or 
line size of an IBM printer. But then, it doesn't 
cost several thousand dollars, either! We were 
completely satisfied with the performance of 
this little line printer, and feel that it is realisti- 
cally priced. We think you will agree. R-E 




"Isn't it more fun waking up by my 
strobe light than that old alarm clock. 
Pa?' 
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BUILD A 
MASTERPIECE OF SOUND 




percussion and sustain. Wersis famous 
string orchestra and bass guitar. Exclu- 
sive Sound Computer for 32-128 "One 
Stop Sounds" (total organ presets). 
Transposer. And lots more. 

Build your own masterpiece of 
sound. No technical knowledge re- 
quired. Just follow the clearly illus- 
trated, easy to understand instructions. 
Step by step. Choose from at least 10 
models. (Also factory assembled.) 

Send $6.00 with coupon for your Wersi 
Demo-Package (LP with 104-page color 
catalog). 



©WERE. 



Wersi has combined select features of 
the electronic music field, added its own 
creations and years of research by top 
engineers and musicians, to produce an 
incomparable line of organs. 

Space-age technology. Tfue-to-life voic- 
ing with full drawbar system. Polyphonic 



Wersi Electronics. Inc. Wersi Organs & Ms 

Dept 21 Oept, 21 

1720 Hempstead Read 14104 E. Firestone Blvcj 

Lancaster. PA 17601 Santa Fa Springs. CA 9067Q 

Enclosed Is S6.00 for my Demo-Package (LP with 
104-page color catalog.) 



Name 

Addre$s_ 
City 



. State. 



.Zip. 
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CIRCLE 18 ON FREE INFORMATION CARD 



C. E.T. 



FOR TECHNICIANS WHO TAKE PRIDE 
IN THEIR PROFESSION 




CERTIFIED ELECTRONICS TECHNICIAN 

Certification is available In trig following areas: 
AUDIO HATV 

COMMUNICATIONS MEDICAL 

INDUSTRIAL RADIO-TV 

Wriu to: THE INTERN ATfONAL SOCIETY 
OF CERTIFtEO ELECTRONICS TECHNICIANS 
2708 Weil Berry, Fort Worth, TX 76109 

Please Hnd nit: 

□ Fret taooMH: CAREERS IN THE ELEC- 
TRONICS INDUSTRY (■ mmped *lf. 
addrnserf envelope ii vnclofledl 

Information about the CET Teal. 

[] A list of t«t administrator! in my 
Hate/country, 

fj I am already a CET. Send me information 
■bout ISCET membenhip. CET No. 



NAME . 



ADDRESS, 

CIVY 

ZIP 



STATE. 

, PHONE I 1 



Start Computing For Just $1 29.95 With An 
8085-Based Professional Computer Kit— 

Explorer/85 

100% compatible with ati 8Q8QA and 
8085 software & development toolsl 

No matter what your future computing plans may 
be, level "A "—at $129.95— is your starting point. 

Starting at just 1129.95 for a Level "A" operating system, 
you can new build the exact computer you want. Explorer/&5 
can be your beginner's system, OEM controller, or IBM- 
formatted &" disk smalt business system, . .yet you're never 
forced to spend a penny for a component or feature you dott*t 
want and you can expand In small, affordable steps! 

Now p for just S3 29-95, you can own the firsi level of a fully 
expandable computer with professional capabilities— a com* 
puter which features the advanced Intel 8035 cpu, thereby 
giving you immediate access (o all software and development 
tools thai exist for both the 8Q&5 arid its 80S0A predecessor 
{they are 100% software compatible)— a computer which 
features onboard S-100 bus expansion— plus instant conver- 
sion to mass storage disk memory with either 5-1/4" diskettes 
or standard JBM-formatted 8" disks. 

For just £129,95 (plus the cost of a power supply, keyboard/ 
terminal and RF modulator, ir you don't have them already), 
Explorer/85 lets you begin computing on a significant level. . . 
applying the principles discussed in leading computer maga- 
zines. . .developing "stale of the art" computer solutions for 
both the industrial and leisure environment. 
Level "A" Specifications 

Expk>rer/85 J s Level ,H A 1T system features the advanced Intel 
8085 cpu, art 8355 ROM wilh 2k deluxe monit or/operating 
system, and an 8155 ROM-J/O— all on a single motherboard 
with room for RAM/ROM/PROM/EPROM and S-100 ex- 
pansion, plus generous prototyping space. 

{Level "A" makes ■ perfect OEM controller for induslrinl 
applications and is available in ■ special Hex Version which 

■rauf 



By Natrofilc* 
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Level "A" at SI 29.95 is a 
complete operating system, 
perfect for beginners, hob- 
biests, or industrial con- 
troller use r 





Hex Keypad/Display 




can he programmed using 
Ihe Neuronics Hex Keypad/ 
Display,) 

PC Board : glass epoxy. plated 
through holes with solder mask 
* I/O: provisions for 25-pin 
(DB25) connector for terminal 
serial I/O, which can also sup- 
port a paper tape reader 
...provision for 24-pin DIP 
socket for hex keyboard/dis- 
play. . .cassette tape recorder in- 
put, . .cassette (ape recorder output. -.. cassette tape control 
output . . . speaker output , - , LED output indicator on SOD 
(serial output) line. , .printer interface (less drivers). - total of 
four 8-bit plus one 6-bit I/O ports * Crystal Frequency: 6,144 
MHz • Control Switches: reset and user (RST 7.5) 
interrupt. . .additional provisions for RST 5.5, 6,5 and TRAP 
interrupts onboard * Counter/Timer: programmable. 14-bit 
binary • System RAM: 256 bytes located at FB00, ideal for 
smaller systems and for use as an isolated stack area in 
expanded systems. . . RAM expandable to 64k via S-100 bus or 
4K on motherboard. 

System Monitor (Terminal Version): 2k bytes of deluxe 
sys tern monitor ROM located at F000 leav tag -0000 free for u ser 
RAM/ROM. Features include (ape load wilh labeling . . ,tape 
dump with labeling. . examine/change contents of memory 
. . . insert data, . . warm star! . . . examine and change all 
registers . . . single step with register display at each break point, 
a debugging/training feature.,. go to execution address.., 
move blocks of memory from one location to another, ..fill 
blocks of memory with a constant , - .display blocks of memory 
, , . automatic baud rate selection . . , variable display line length 
control (1-255 characters/line), channelized I/O monitor 
routine with S-bil parallel output for high speed printer... 
serial console in and console out channel so that monitor can 
communicate wtih I/O pons. 

Syslem Monitor (Hex Version): Tape load wilh labeling, , , 
tape dump with labeling, . .examine/change contents of mem- 
ory... insert data... warm start. ..examine and change ail 
pt -»™ ^™ ^" ^m warn -m «r mmm ^m ^m an mm 
■ Netronica R&D Ltd., Dept. RE-7 
I 333 Litchfield Road. New Milford, CT 06776 



D Explorer/85 Level "A" Kit {ASCII 

Version), Si 29.95 plus S3 p&h. 

D Explorer/85 Level "A" Kit (Hex 

Version), 5129.95 plus S3 p&h. 

O 8k Microsoft bask: on cassette 

tape, $64.95 postpaid. 

D 8k Microsoft BASIC In ROM Kit 

(requires Levels "B t " Ht D," and "E"), 

S99,95 plus $2 p&h. 

D Level *'B" (S-100) Kit, $49.95 plus 

52 p&h. 

□ Level "C" (S-100 6-card expander) 
Kit, 539,95 plus S2 p&h, 

□ Level "D" {4k RAM) Kii t $69.95 
plus 52 p&h. 

□ UveJ **E M (EPROM/ROM) Kit, 
$5.95 plus 50cpAh. 

D Deluxe Steel Cabinet for Explorer/ 
85, 549.95 plus $3 p&h. 

□ ASCII Keyboard/Computer Ter- 
mini] Kit (features a 'nil 128 character 
set. upper & lower case, full cursor con- 
trol, 75 ohm video output convertible 
to baudol output, selectable baud rate, 
RS232-C or 20 ma. I/O, 32 or 64 char- 
acter by 16 line formats, and can be 
used with either a CRT m on i t or or a TV 
set (if you have an RF modulator). 
$149.95 plus 12.50 p&h. 



registers, , .single step with register display at each break point 
...go to execution address. Level "A" in ihe Hex Version 
makes a perfect controller for industrial applications and can 
be programmed using the Nelronics Hex Keypad/ Display, 

j— Hex Keypad/Display 
Specifications 
Calculator type keypad with 24 
system defined and 16 user 
defined keys, 6 digit calculator 
type display which displays full 
address pius data as well as 
register and status information. 

Level "B" Specifications 

Lcve3 H4 B" provides ihe S-100 signals plus buffers/drivers to 
support up to six S-100 bus boards and includes: address 
decoding tor onboard 4k RAM expansion select-able in 
4k blocks. . address decoding for onboard 8k EPROM expan- 
sion selectable in Bk blocks. . .address and data bus drivers for 
onboard expansion. . .wait slate generator (jumper .select a hie). 
to allow the use of slower memories, . .two separate 5 volt 
regulators. 

Level "C" Specifications 

Level "C 1t expands Explorer's 
motherboard with a card cage, 
allowing you to plug up to six 
S-lOO cards directly into the 
motherboard. Both cage and 
Explorer/65 with Level cards are neatly contained inside 
"C'* card cage. Explorer's deluxe steel cabinet. 

Level "C" includes a sheet metal supers) ructure, a 5-card gold 
plated S-J00 extension PC board which plugs into the mother- 
board. Just add required number of S'lOO connectors 
Level "D" Specifications 

Level "D" provides 4k or RAM, power supply regulation, 
filtering decoupling components and sockets to expand your 
Explorer/85 memory to 4k (plus the original 256 bytes located 
in the 8155A). The sialic RAM can be located anywhere from 
HW0 to Lb I 3 in 4k blocks. 

Level "E" Specifications 

Level "E" adds sockets for 8k of EPROM lo use the popular 
Intel 2716 or ihe Tl 2516, ll includes all sockets, power supply 
regulator, heat sink t filtering and decoupling components. 
Sockets may also be used for soon to be available RAM IC's 
(allowing for up to 1 2k of onboard RAM), 
Order A Coordinated 
ExpforerJBS Applications Pak! 

Experimenter's Pali (SAVE $12.50)— Buy Level h 'A" and Hex 
Keypad/ Display for 5199.90 and get FREE Intel 8065 users 
manual plus FREE postage & handling! 
Student Pik (SAVE %UM)~ Buy Level "A," ASCII Key- 
board/Computer Terminal, and Power Supply for $3 19. 85 and 
get FREE RF Modulator plus FREE Intel 8085 user's manual 
plus FREE postage & handling! 

Engineering Fak (SAVE $41.00)— Buy Levels "A," M B," 
'*££" "D T n and **B" with Power Supply, ASCII Keyboard/ 
Computer Terminal, and six S-I0G Bus Connectors for $514.75 
and get 10 FREE computer grade cassette tapes plus FREE 
8085 user's manual plus FREE postage & handling! 
Business F*k (SAVE $I9.95>— Buy Explorer/85 Levels "A, T * 
"B." and "C hh (wilh cabinet). Power Supply, ASCII Key- 
board /Computer Terminal (with cabinet), 16k RAM. 12" 
Video Monitor, North Siar5-l/4' 1 Disk Drive (includes North 
Star BASIC) with power supply and cabinet, all for just 
$1599.40 and get 10 FREE 5-1/4" minidiskettes ($49,95 value) 
plus FREE 8085 user's manual plus FREE postage & handling! 

CtrntirtMUl U.S.A. Credn Card Buyers Oulsida Connecticut 

CALL TOLL FREE 800-243-7428 

To Order From Connecticut Or For Technical 
™ Assistance. Elc. Call (203} 354-9375 ~* ^ 

sonalized disk operating system— jutt| 
plug it in and you're up and running!),! 
S699.95 plus $5 p&h. 
Q Power Supply Kit Tor North Starl 
Disk Drive. S39.95 plus J2 p&h. 
O Deluxe Case far North Star Disk I 
Drive, SS9.9S plus 12 p&h. 
D Experimenter's Pak (see above), | 
$199.90 postpaid. 

D Student Pak (set above). $319.*; | 
postpaid, 

G Engineering Pak (see above). | 
SSU.75 postpaid. 

Q Business Pak (see above). $1599,40 1 
postpaid. 



D Deluxe Sled Cit>iiu I for ASCII 

Keyboard /Terminal, 119.95 plus 12.50 

p&h. 

D Power Supply Kit ( ::: 8 V <g 5 amps) 

in deluxe steel cabinet, $39,95 plus $2 

p&h. 

D Gold Plated 5-100 Bus Connectors, 

$4-85 each, postpaid. 

D RF Modulator Kit (allows you to 

use your TV set as a monitor), $8.95 

postpaid, 

D 16k RAM Kit (S-100 Board expands 

to 64k). $199.95 plus 52 p&h. 

D 31kRAMKII,$3J9.9Splus$2p&h. 

D 4SK RAM Kit, $459 .95 plus $2 p&h. 

D 64kKAMKll,*5t9.95plus$2p&h. 

□ Ink RAM Expansion Kit (lo expand 

any of the above up to 64k), $139.95 

plus $2 p&h each. 

U Intel 8085 epu User's Manual, $1.50 

postpaid. 

U Special Computer Grade Cassette 

Tapes, $1,90 each or 3 for $5, postpaid, 

D 12" Video Monitor (10 MHz band. 

width), $139.95 plus S5 P&h. 

... North Star Double Density Floppy 

Disk Kit (One Drive) for Explorer/ 

85 (includes 3 drive S-100 controller. 



Total Enclosed S I 

(Conn, res, add sales tax) By— ■ 

D Personal Check O M.O./Cashier's I 
Check D Visa DMaslerCharge| 



(Bank*. 



)" 



Signature . 
Print 
Name 



_Exp. Date _ 



City_ 



ID Hex Keypad/Display Kit, $69.95 WJS. and extended BASIC with per- 



_Zip_ 



By Notronics 

ASCII/BAUDOT, 
STAND ALONE 




95 



□ Send Me Information 



Computer $1 m 
Terminal 1W 



The Neironirs ASCII/BAUDOT Computer Terminal Kit is a 
m icroprOMSSor-com rolled, stand alone keyboard /terminal 
requring no computer memory or software. It allows the use of 
cither a 6Aor 32 character by 16 line professional display for- 
mat with selectable baud ratc h RS232-C or 20 ma. output, full 
cursor control and 75 ohm composite video output. 

The keyboard follows the standard typewriter configuration 
and generates the entire 128 character ASCII upper/lower case 
set with 96 printabte characters. Features include onboard 
regulators, selectable parity, shift lock kcy h alpha lock jumper, 
a drive capability of one TTY load, and the ability lo mate 
dircctiy with almost any compute^ including the new Ia- 
plorer/85 and ELF products by Nctronics. 

The Computer Terminal requires no I/O mapping and 
includes Ik of memory, character generator, 2 key rollover, 
processor controlled cursor control, parallel ASCI I /BAUDOT 
to serial conversion and serial to video processing— fully 
crystal controlled for superb accuracy, PC boards are the 
highest quality glass epoxy for the ultimate in reliability and 
long life. 

VIDEO DISPLAY SPECIFICATIONS 

The heart of the Netronics Computer Terminal is the micro- 
processor'cont rolled Nelronics Video Display Board (VI D) 
which allows ihe terminal to utilize either a parallel ASCII or 
BAUDOT signal source- The VID converts the parallel data to 
serial data which is (hen formatted to either RS232-Cor 20 ma. 
current loop output, which can be connected to the serial I/O 
on your computer or other interface, i.e.. Modem. 

When connected to a computer, the computer must echo the 
character received. This data is received by the VID which 
processes the information, converting to data to video suitable 
to be displayed on a TV set ■{using an RF modulator) or on a 
video monitor. The VID generates the cursor, horizontal and 
vertical sync pulses and performs the housekeeping relative lo 
which character and where it is to be displayed on the screen. 
Video Output; 1.5 Pf Pinto 75 ohm (El A RS-17V) ■ Baud Rale: 
110 and 300 ASCII* Outputs, RS232-C or 20 ma. current loop 
• ASCII Character 5**: 12S printabte characters— 



! 'HU' ()*+,- . /0123456789 : ;<=>? 
^abcdef9KijklftnoNrstuwx«z<I>| 



BAUDOT Clmrwler Set: A B CDEF GHIJKLMN OP'Q 
RSTUVWXYZ-?; m 3S*(), t 90l4!57;2/68» 
Cursor Modest Home, Backspace, Horizontal Tub, Linefeed, 
Vertical Tab, Carriage Return. Two special cursor sequences 
are provided for absolute and relative X-Y cursor addressing • 
Cursor Control: Erase, End of Line, Erase of Screen, Form 
Feed, Delete • Monilor Operation: 50 or 60Hz. (jumper 
selectable. 

Continental U.S.A. Credit Card Buyers Outside Connecticul 

CALL TOLL FREE 800-243-7428 

To Order From Connecticut Or For Technical ^_ __ 
r Assislance. EIC. Call (203) 354-9375 

I Nelronics R&D Ltd., Ocpt. RE-7 
333 Litchfield Road, New MUford, CT 06776 
I Ptease send the items checked below — 
n Nelronks Stand Alone ASCII Keyboard/Computer ■ 
Terminal Kit* $149.95 plus $3.00 postage & handling. | 
Deluxe Steel Cabin c I for Nelronics Keyboard /Term i- ■ 
nal In Blue/Black Finish, SJ9.95 plus $2.50 postage | 
and handling. 



Video Display Board Kit alone (less keyboard), 589*95 
plus $3 postage St handling, 

□ 12" Video Monitor (10 MH2 bandwidth) fully assem- 
bled and tested, $139.95 plus $5 postage and handling. 

~l RF Modulator Kit (to use your TV set for a monitor), 

SS.95 postpaid. 
D 5 amp Power Supply KJt In Deluxe Steel Cabinet 

t±8VDC @ 5 amps, plus 6-8 VAC). $5935 plus 52 

postage & handling. 
Total Enclosed (Conn, res, add sales tax) $ 

By- 

□ Personal Check □ Cashiers Check/Money Order 

□ Vism D MasltrCharEe (Bank I* ) 

9 



Acct 

Signature 

I Print 

I Name , 



_Exp, Dale . 



I City _ 



J Siate 



I 
I 
I 
I 
I 
I 
I 
_l 

□ Send Mc Mare Information ^^ r ^ m J 
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ELECTRONICS 



A DIVISION 

OF ALLIANCE 

RESEARCH CORPORATION 



7241 CANBY AVE. • RESEDA, CALIFORNIA 91335 



The 
Professional's 

Choice 

Test equipment, prime 
grade original replace- 
ments, chemical tape 
heads ... and MORE! 




We feature only quality test equipment: Leader Instruments, Hitachi, Seckman 
Hickok, and others. vn ~\\ 

O 

Beckman 330 Hickok LX 304 





■ *» 
.«ri 




Leader LB0515B 



Hitachi V-302 



SPECIAL 
OFFER 

A top quality 30 mhz, dual trace, 
trigged oscilloscope with 1 mV 
sensitivity and delay line FOR UNDER 
$800.00! (including 2 probes). 

Limited to professional technicians, 
engineers, and members of the trade. Call in 
for details and complete specifications. 



SHIPPED THE SAME DAY • SHIPPED THE SAME DAY 



SENDUST ALL0V HEADS 
Metal tape compatible! 

Standard conhQuratmn stereo 

$13.50 

Longer lile. 
Best Irequency response. 



;--, 



3d 



LI jP 



TAPE HEADS 



SENDUST ALLOY 

AUTO BEVERSE 

HEADS 

$20.00 ea. 



PERMALLOY HEADS 

Cassette stereo 

$4.50 



*>i. v;> 



PERMALLOY 

AUTO REVERSE 

HEADS 

$7.00 
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HIGH QUALITY TEST CASSETTES 

_^_^_^_^^_^__ Pre I Level Test (-10 dB| 

PTC 2 5/NRalroiOdBI 
PTC 3 Speed rest i3000 w: 

PTC 4 Head A:ignme-ii 
PIC 5 Frequency Response 
cr 120 Torque Meier 



PM BTW IL £$«>«>« 



AIR CORE INDUCTOR 



(for crossover 

network) 
20 AWE Wire! 

26 mH I 60 

.5 mH 186 

10 mH 2.75 

18 mH 3.36 



•• 



2.5 mH 



4.35 



Build your own speaker system! 

CROSS OVER 

NETWORKS 




ONLY 

$9.00 ea. 

4 ohms or 8 ohms — Made with 
AIR CORE COILS or FERRITE 
CORE. Many to choose from. 
Example: NT4Q6H crossover net- 
work: 100 watts input! 3 day, all 
air core construction tor lowest 
distortion. 



CRYSTALS 

1-11 13.50 bj. 

12-up S3.00 ea. 

20 pF Load Impedance! 

70025 MHZ 11 3258 MHZ 



J 7975 MHZ 
10 240 MHZ 

10695 MHZ 
11.1125 MHZ 
112858 MHZ 



11Z850MHZ 
11 2842 MHZ 
11240 MHZ 
11.730 MHZ 

36.570 MHZ 



NON POLARIZED 

ELECTROLYTIC 

CAPACITORS 

For crossover use taxis! lead) 



uf/v 
1/100 
2.2(100 
33/100 
4 7/100 
6.8/100 
6.0/100 
10/100 
12/100 



•II ueW 

.50 14/1 DO 
SO 16/100 

.55 22/100 

.55 33/100 

.55 47/103 

.60 100/100 

60 150/103 

.60 200/100 



65 
70 
.36 
120 
1.65 
255 
3.00 



ORIGINAL JAPANESE REPLACEMENT PARTS IN STOCK! 



I.C.s — Prime Grade 

These prices are tor 1-11 qty! 
Call for better price quotes. 



AN 305 

AN 318 

AN 7130 

AN 7150 

AN7155N 

HA 1310 

BA1320 

DA 101 

HA1366W 

HA1368 

HA1377A 

HA1457 

LA1368 

LA1450 

LA3155 

LA3160 

LA3201 

LA4D32P 

LA4051P 

LA4420 

LA4430 

LA5110 

LB 1331 

M53273 

MB3705 

HB3712 

MB3756 

MBS7I9 

S-40W 

5-60W 

S-100VYA 

S-2O0W 

SM5104 

S1K0O29 

STX0O39 

STK005O 

STK01 1 

STK013 



UCfl Chrorr.a 
UCfi Servo 
Power Amp 
Power Amp 
BTL Amp 
Pll Demod 
PLL MPX Demod 

Delco 0M9B 

Power Amp 
Power Amp 
20 Walls Amp 
L.M. Preamp 
Chroma Processor 
Be I lee I ion OCT 
Equalizer 
Preamp 



1200 
9.00 
300 
32S 
4 00 
3.50 
350 
700 
290 
2.90 
4.90 
180 
350 
4,50 
180 
160 



MmiPreamp CAlLFOnfflrCE 



3WAmp 
2 5W Amp 
5 SW Amp 
4 5W Amp 
Regulator 
VI R Sig Processor 
VCO tor CB 
4.5W Amp 
SOW Amp 
SIL Regulator 
Programmable PL. 
40WAmp 
SOW Amp 
lOOWAmp 
200WAmp 
PLL Circuil 
Darlington HVB 
Darlington HYB 
Darlington HYB 
Hybrid 6.5W Amp 
Hybrid 15W Amp 



225 
2.50 
250 
285 
200 
6.50 
100 
300 
385 
350 
750 
13.90 
1790 
27 90 
45.25 
9.00 
6.00 
7.10 
890 
450 
1350 



I.C.s — Prime Grade 

Continued 



STKG40 

STK415 

TA71D9AP 

TA7205AP 

TA7217AP 

TA7222P 

TA7227P 

TA7312P 

TC9106F 

UPC671C 

UPC11S1H 

UPQB57C 

LtPD858C 

UPD281S 

UP02S16 



Dual 1DW Amp 

2 Ch Hybrid Amp 

Ampblier 

BTL Amp 

5 BW I ohms amp 

5.8 Amp 

BTL Amp 

LA, Preamp 

CB PLL 

Amp 

BTL Amp 

Ham PLL 
CB PLL 
Freq. Synth. 
Freq. Synth 



1200 

9 00 
500 
250 
425 

380 
7.00 

CALL FOB PACE 
700 



500 
3.50 
7.90 
650 
1250 
12.50 



Plus more I.C.s at 
same low price. 

Ask for our 
quantity discount! 



"Our 

Service 

Makes 

The 

Difference" 



TRANSISTORS 
— Prime Grade 

These prises are tor hH qty 1 



2SA509 

2SA60G 

2SA684 

2SA699A 

2SA912 

2SA912 

2SA917 

2SA981 

2SB471 

2SB507 

2SB555 

2SB61S 

2SB681 



2SB700 

2SB754 

2SC28I 

2SC937 

2SC1111 

2SC1209 

2SC1964 

2SC1942 

2SC2001 

2SC2096 

2SC3101A 

2SC2103A 

2SC2166 

2SD91 

2SD425 

2S05S8 

2SD712 

2SD72S 

2SD870 

250*70 

2SD903 

MRF4S4 

MRF455 

MBF901 



50 
145 
50 
80 
80 
80 
1.60 
800 
200 
150 
460 
300 
575 
3.30 
400 
3.75 
60 
850 
520 
150 
3.00 
4.50 
50 
60 
1195 
1500 
200 
190 
350 
3.00 
1.20 
650 
750 
750 
650 
2200 
1595 
320 



PLUS MANt MOHC 



We sell exclusively to professionals and Tn nnnCD AAI I Tfll I CD EC- 

members of the trade. Minimum order S25.D0. ■ *■* UHUCH, WHLL I ULL-rHCC. 

KASf&S^S^ 0n PrB " PBid «»<"» 423-5336 • In Calif. (800) 3B2-3S63 

C.O.D. orders, VISA/ MasterCard welcome! Local (21 3) 70S-OOS2 • Telex 181011 
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ENERGY 

SAVING 

HOME THERMOSTAT 
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TOM STULTS 



The expenses involved in heating and cooling a home 
have never been higher! This Environmental Control 
Center could save you up to 20% in energy costs. 



THE RISING COST OF ENERGY USED TO SUP- 

port home-heating and air-conditioning 
systems can be offset by using nature's 
own temperature cycles to supplement 
costly equipment operation. The house 
can be maintained at a chosen tempera- 
ture setting without involving sacrifices 
in comfort. 

The outside temperature rises and falls 
from daytime to night because of solar 
heat. As long as the coolest nighttime 
temperature remains above the "com- 
fort" setting of your thermostat you 
must, of necessity, supply continuous air 
conditioning to your house. Generally, 
that only happens for six to eight weeks in 
the summer, depending on where you 
live. On the majority of cooler days, the 
outside temperature will be lower than 
the inside "comfort" setting from some- 
time in the evening to well into the next 
morning. 

But, even though it's getting cooler 
outside, the inside of the house can still 
be warming up! That is because the 
warmth of the sun on an outside wall 
takes time to soak through the wall to the 
inside and while insulation can slow down 
the process, it can never stop it. How 
many times have you stepped outside on a 
cool fall evening and heard your air con- 
ditioner still running? It's obvious that, at 
times like this, we are unnecessarily cool- 
ing the house artificially (at great cost) 
when we could easily be using a limitless 
free source of energy, Mother Nature 
herself 



In cooler weather, the same principles 
apply in reverse. In the late fall and early 
spring the morning temperature will of- 
ten rise above the thermostat setting and 
fresh air can be used to warm the house. 

That is the function of the Environ- 
mental Control Center — to furnish free 
cooling or heating whenever possible by 
using outside air. 

Like large commercial systems that 
have been using fresh air to help in heat- 
ing and cooling for years, the Control 
Center can save an estimated 20% in 
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operating costs and energy every year. 

Environmental Control Center 

The Control Center (Fig. 1) uses readi- 
ly available IC's to do the switching and 
decoding needed to make the outside air 
available when required. Inside and out- 
side temperatures are monitored by a pair 
of thermistors and a difference amplifier 
and converted into a digital signal for 
decoding. The decoded signal controls the 
operation of the mechanical components 
of the heating /cooling system. 
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NOTE: COMMON MAY BE EITHER 

24VACOR 1I7VACNEUTRAL 
DEPENDING ON CONTROL CENTER 
JUMPER SELECTION 

Fig. 1 — BLOCK DIAGRAM ol the Environmental Control Center showing the input sensors at left and 
the devices controlled at right. Note that the system may use either 24 or 117 VAC. 
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Fig. 2 — SCHEMATIC DIAGRAM ot Environmental Control Canter. Circled numbers refer to Fig. 1. 
Solid-state relay is shown at lower right. Humidistat, HUM1, is located off PC board. 

of IC4. That signal will be amplified and 
applied to the input of IC5, a timer con- 
nected as a Schmitt trigger with hystere- 
sis. Applied to pin 6 of IC5, 2/3 V M or 
more will cause pin 3, the output of the 
timer, to go low. A potential of 1/3 V„ or 
less at pin 2 will cause the output to go 
high. With the two inputs tied together, 
the timer has a dead band between 1/3 
and 2/3 V„ where the timer will not 
switch. By adjusting the gain of the dif- 
ference amplifier IC4, the temperature 
difference required to switch the output 
of the sensor circuit can be changed. To 
make that adjustment, set RIO to center- 
travel and momentarily short sensor TH1 
at Control Center terminals 5 and 6, forc- 
ing IC5 to go low. Using an accurate 
thermometer, set up two glasses of water 
and cool one of them by 2°F with ice 
cubes. Remove the cubes when this dif- 
ference has been reached. Submerge 
TH1 in the cooler glass and TH2 in the 
warmer. Allow time for the temperature 
to stabilize. Adjust IC4 output (pin 6 to 
ground) to 1/3 V„, the switching point of 
IC5. (It is not practical to measure that 
signal at the input of IC5 because of the 
time delay generated in RI1 and CIO.) 
This adjustment will set the temperature 



COMPLETED THERMOSTAT PC board. Socket 
at upper left is tor plug to controller. 

The schematic diagram of the control 
center is shown in Fig. 2. Thermistors 
TH 1 , TH2 and potentiometer R5 form a 
voltage divider that supplies a differential 
signal to the non-inverting input of the 
high-impedance amplifier, IC4. To cali- 
brate the input, place voltmeter probes on 
pins 2 and 6 of IC4 and, with the voltme- 
ter on its most sensitive scale, adjust 
resistor R5 until the voltmeter reads as 
near to zero volts as possible. In order to 
make that adjustment, submerge both 
sensors in a glass of water and wait until 
the reading on the voltmeter is stable. 
This will indicate that both sensors are at 
the same temperature and that R5 can be 
set accurately. 

In practice, the resistance of the ther- 
mistor sensors will not change equally, 
producing a difference signal at the input 




CONTROL CENTER board. The solid-state re- 
lays must be adequately heat-ainked! 

switching difference at two degrees and, 
in addition, the dead band will prevent 
fast cycling when the temperature outside 
hovers around the switching point and a 
vagrant breeze or gust might cause the 
Control Center to switch back and forth 
unnecessarily. 

Input decoding is accomplished by IC2 
and 1C3. With no input from the thermo- 
stat, pin 4 of IC2 will be low and will shut 
the system down. Either input (pin 1 or 
pin 2) will cause pin 4 to go high and turn 
on the system. Given 5 volts on pin 
1, a heating command, the output will be 
low at pin 11, However, if TH 1 is warm- 
er, pin 7 will be driven low by the temper- 



44 



PARTS LIST 
Control Center 

All resistors 7> watt, 10% unless other- 
wise noted 

R1-R3— 330 ohms 

R4, R6, R7, R9— 10,000 ohms 

R5 — 1500 ohms, trimmer resistor, vertical 

PC mount (Mallory MTC152L1 or equal) 
R8— 1000 ohms 

R10 — 500,000 ohms, trimmer resistor, ver- 
tical PC mount (Mallory MTC55L1 or 

equal) 
R11— 330,000 ohms 
C 1-1000 jiF. 25 volts, electrolytic 
C2-C9, C1 1— .01 jiF ceramic 
C1 0—4.7 pF, 16 volts, electrolytic 
D1-D7 — 1N914 
Q1-2N3904 
RECTI— full- wave bridge rectifier, 600 PIV, 

1.5 A, (General Instrument W06M or 

equal) 
IC 1 — 7805 
IC2— 7447 
1C3— 7445 
IC4— CA3130 
IC5— 555 
TH1, TH2— thermistor, 5000 Ohms @ 

25°C, -4.4%, ±0.2°C, 0-70°C 

(Western 1C5001-C3, Fenwal UUA35J1, 

Yellow Springs Instruments 44007 or 

equal) 
RY1-RY4— solid-state relay, (Sigma 226R- 

1-5A1) 
HUM1 — humidistat, makes on increase in 

humidity (Honeywell H46E1013 or equal) 
T1 — power transformer, secondary 6.3 

volts @ 1 .2 amps (Radio Shack 273-050) 
Heat sinks for RY1-RY4— Wakefield 291- 

80ABC2 or similar for TO-3 devices. 
Barrier strips— 10 terminals on .375-inch 

centers for PC mount. 
The following parts are available from 
LSE, Box 392, Yukon, OK 73099: PC board 
$11.95, Sigma 226R-1-5A1 solid-state re- 
lay $12.89 each, thermistors $5.06 each, 
humidistat $41.16 each. Oklahoma resi- 
dents please include local sales taxes. 

PARTS LIST 
Two- Stage Thermostat 

All resistors % watt, 10% unless other- 
wise noted 

R1, R3— 4700 ohms 

R2— 330K ohms 

R4, R5, R6— 270 ohms 

R7— 5000 ohm pot, linear taper 

R9, R1 1, R13, R15, R16, R18— 470 ohms 

R10, R12, R14, R17— 12.000 ohms 

C1— 68 jtF, electrolytic 

C2— 4.7 jtF, electrolytic 

Q1, Q2, Q4, Q6— 2N3905 

Q3. Q5— 2N3904 

IC1— SN741N 

IC2— LM339N 

TH1— thermistor, 5000 ohms @ 25°C, 

-4.4%, + 0.2X, 0-70°C 

(Western IC5001-C3, Fenwal UUA35J1. 

Yellow Springs Instruments 44007 or 

equal) 
S1— switch DPDT 
S2— switch SPST 

ouput connection— Va 16 pin DIP socket 
D1, D2— 1N4001 

The following parts are available from 
LSE, Box 392, Yukon, OK 73099: PC board 
$7.25, Sensor $5.06. Oklahoma residents 
please include local sales tax. 
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Fig. 3 — TWO-STAGE thermostat. See text and Fig*. 1 * 4 for description and hookup information. 
Output socket and switches are shown in b and c. Switch S1-b is shown twice. 
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2ND STAGE 
CONTROL RELAY 
COIL 
Fig. 4— ADDITIONAL RELAY hookup for Z-atage 
system. Refer to text lor details. 

ature comparison circuit and the output 
will be routed to pin 9 instead, calling for 
fresh air. With 5 volts on pin 2, an air- 
conditioning command, pin 1 2 will go low 
unless TH2 is warmer, in which case the 
output will be low at pin 13, calling for 
fresh air. 

The outputs of IC2 drive 1C3, which 
can generate a high humidity over-ride in 
the fresh-air cooling cycle. The humidi- 
stat contacts close when the humidity 
rises above a certain level and should be 



placed in the central system ductwork to 
monitor the humidity of the conditioned 
area. On a humid or rainy day, large 
amounts of moisture can be drawn into 
the house making it necessary for the 
next air-condittoning cycle to remove it 
and impairing efficiency. [C3 and the 
diodes D3, D4 and D5 make up a circuit 
that will cause the Control Center to 
switch from fresh-air cooling back to air 
conditioning when the humidity reaches a 
predetermined level. A relative humidity 
of 50% is comfortable. The humidistat 
has no effect in the heating cycle. 

IC3 drives solid-state relays which turn 
on the central-system equipment. Diodes 
D6 and D7 turn on the fan used with the 
fresh air system or the air conditioner, a 
function that would be handled by the 
thermostat in a conventional system. The 
output relays, when properly heat s inked, 
will handle up to 7.5 amps, sufficient to 
handle a fan motor or a louver actuator. 
The output voltage of the relays can be 
either line voltage (117 VAC) or a con- 
trol voltage (24 VAC) depending on the 
position of jumpers provided for on the 
Control Center PCB. Before soldering in 
those jumpers be sure to check the oper- 
ating voltage of your equipment. 
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SOLID-STATE RELAYS 

THE SIGMA 226R-1-5AI SOLID-STATE 

relay specified is designed to use 5 
volts DC to control a load with a 
nominal level of 120 volts RMS 
and a minimum of 80 volts RMS. 
For this reason, it would seem that 
this relay is not suitable for han- 
dling 24- volt AC control relays in 
heating or cooling systems. How- 
ever, we have tested several of 
these relays and have found this 
type entirely satisfactory. With a 
24-volt AC control relay as a load, 
we found that the DC input turn- 
on vohage is the critical factor. 

With 5 volts DC applied to the 
control pins, the solid-state relay 
dropped 1.1 volts in the load cir- 
cuit — -insignificant as far as a 24- 
volt AC control relay is concerned. 
With 4 volts DC control, the load 
voltage dropped 1.2 volts. When 
the control voltage was reduced to 
2 volts DC, the relay dropped 5.7 
volts in the load circuit and the 
load relay chattered. These read- 
ings were averaged from measure- 
ments made on several relays with 
digital VOM. 

Two-stage controls are used in 
most commercial heating and cool- 
ing systems and can also be found 
in some residential installations. In 
some homes you may find single- 
stage cooling and two-stage heat- 
ing, or vice versa. You can tell a lot 
about the operation of your heating 
and cooling system by examining 
the thermostat. The operation and 
connections to the original-equip- 
ment thermostat can be identified 
as follows: 

Terminal Function 

R 24V AC from control 

transformer 

Y...... output to cooling 

equipment 

W output to heater or 

furnace 

G output to fan relay 

Y2 2nd stage cooling 

output 

W2 2nd stage heat out- 
put 

The universally followed wiring 
color code for a single-stage heat- 
ing-cooling system is R — red, Y — 
yellow, W — white and G- — green. 
There is no universal color code 
applied to either 2nd-stage heat or 
2nd-stage cool. Examine the termi- 
nals on the original-equipment 
thermostat to see whether or not 
you require two stages when 
setting up the Control Center. 
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The thermostat 

A two-stage thermostat {see discussion 
and explanatory information elsewhere in 




Fig. 5— FOIL PATTERN for the Control Canter. Drill corner pads for mounting holes. 




NOTE: RY1-RY4-J ARE JUMPERS TO 
SELECT CONTROL VOLTAGE 

(LONGEST AC 
LEAD) 

Fig. 6— PARTS LAYOUT for the Control Center. Outboard humidistat is connected to pads 9 and 10. 
\* 4 INCHES *\ 




Fig. 7— TWO-STAGE thermostat board foil paltern. Actual board i« four inches wide. 
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Fig. 8— PARTS PLACEMENT DIAGRAM for the thermostat. Unmarked 8-pin (or y, 16-pinJ socket at 
lower right is for DIP plug connecting thermostat with the Control Center. 

Resistor R2 and capacitor C2 generate a 
time delay to prevent short-cycling due to 
transient drafts at the thermostat. 

IC2 is a four-level detector referenced 
by the voltage-divider string, R3 through 
R8. Resistors R4, R5, and R6 set the 
switching levels 2° apart. Assume that 
the system has been set in the heating 
mode by SI. At 4° below the level set by 
temperature-adjust pot, R7, no compara- 
tors will be tripped, and their collector 
outputs will be open. Transistors Q3 and 
Q5 will be biased on, turning on Q4 and 
Q6 to turn on the heat. The collector cur- 
rent of Q4 controls the first stage of the 
heating system through terminal 3 of the 
Control Center (Fig. 2) while Q6 is con- 
nected to the second stage of the heating 
system through a solid-state relay con- 
nected as in Fig. 4. The open-collector 
output of IC2-c and IC2-d as well as the 
open contact of Sl-b will insure that Ql 
and Q2 {air conditioning) are off. As the 

WASTE 
AIR 



TO CONTROL CENTER 

Fig. 9— CUTAWAY DRAWING ol thermistor 
probe. See text for construction details. 

this story) is shown in Fig. 3. In it, anoth- 
er 5K thermistor, isolated from the 
switching circuits by follower amplifier 
IC1, is the temperature-sensing element. 

WASTE 
AIR 



RETURN Al 




RESH AIR 



RETURN AIR 



FILTER 



A/C 
COIL 



HEATER 
AND 

FAN 




FRESH AIR 



SUPPLY AIR 



ENERGY SAVING CYCLE NORMAL CYCLE 

a 6 

Fig. 10 — AIR FLOW through ventilation system during a) energy-saving cycle and b) during normal 
cycle. Rotatable damper determines whether air is recirculated or not. 



house temperature rises to less than 4°, 
but more than 2°, below the set- point, 
IC2-a will switch low turning off Q5 and 
Q6. Stage-1 heat, will be turned on. A 
further increase in temperature will 
switch lC2-b low, turning Q3 and Q4 
off— leaving all outputs off and the Con- 
trol Center in standby. 

In the air-conditioning mode, an inside 
temperature 4° higher than the set-point 
will satisfy the inputs to IC2-C and lC2-d, 
turning on Ql and Q2. Stage-1 and stage- 
2 cooling will be turned on. As the tem- 
perature decreases, IC2-d will turn off 
leaving only stage-1 active, and with a 
further decrease, IC2-C will turn off leav- 
ing the Control Center in standby. 

Construction 

The environmental control system is 
constructed on two circuit boards. Figs. 5 
and 6 show the foil pattern and parts 
placement for the control center, respec- 
tively. The electronic thermostat is on the 
smaller PC board. The foil pattern is in 
Fig. 7 and the parts placement guide in 
Fig. 8. The humidistat should be 
mounted in the system to monitor the 
humidity of the air supplied to the living 
area. 

The two temperature sensors are easily 
assembled by flaring one end of a 4-inch 
length of 'A-inch copper tubing and em- 
bedding a 5K thermistor in epoxy com- 
pound as shown in Fig. 9. Use spaghetti 
(thin plastic tubing) to insulate the ther- 
mistor leads. Be sure to use enough epoxy 
compound to make the assembly com- 
pletely watertight and weatherproof. 

Installation and operation 

Completely automatic operation of the 
heating and cooling outputs may be se- 
lected by jumpers on the board which will 
bypass switch Sl-b and route power-sup- 
ply voltage to both the heating and cool- 
ing outputs simultaneously. If that is 
done, SI -a should be retained as a SPST 
switch to provide an off function. 

Not all central air-conditioning units 
have two stages, and if yours doesn't, then 
eliminate Ql, Q5 and Q6 from the PC 
board, along with their supporting resis- 
tors. If your unit does have two stages, 
connect the output of the thermostat in 
the second stage to the control voltages of 
the central unit with an additional relay 
of the type used in the Control Center, 
(see Fig. 4) 

The Control Center is easily compati- 
ble with the Educated Thermostat fea- 
tured in the July '79 issue of Radio- 
Electronics and the combination would 
result in an integrated system offering the 
highest possible efficiency and energy 
savings. Supply one side of the cold con- 
tacts in the Educated Thermostat with 5 
volts from the Control Center and con- 
nect the other side of the contacts to the 
fan, HEAT, and COOL inputs of the Con- 
trol Center. No ground from the Control 
continued on page 82 
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COAX vs 



Coaxial cable costs more than ordinary 300-ohm twin- 
lead. It's advantages, though, can actually make it 
cheaper in the long run. This article explains why. 



JAMES E. KLUGE* 



WHENEVER YOU SEE A TECHNICIAN INSTALLING A MASTER 

antenna system, it seems he's always using coaxial cabie. 
So — what's so great about coax? Before you try installing 
your own MATV {Master Antenna Tele Vision) system, learn 
a few basic facts about this increasingly popular means of 
running all types of signal around a house or a building. 

Why use coaxial cable? 

The concept of coaxial cable is pretty simple. Coaxial cable 
is merely two conductors, one inside the other. The outside 
conductor is cylindrical or tubular; the inside is conventional 
copper wire centered inside the tubular conductor by means 
of solid or foam- type plastic insulation. The entire assembly 
is then jacketed with a polyvinyl chloride (PVC) or poly- 
ethylene cover. 

If you chopped off a short piece of common RG-59/U-type 
MATV cable, for instance, you would see a cylinder of PVC 
jacket material surrounding another cylinder of aluminum 
braid over another cylinder of aluminum foil bonded to a rela- 
tively thick cylinder of solid polyethylene or foam. Centered 
coaxially inside this cylinder of polyethylene would be a 
copper-clad, steel wire — known as the center conductor. 
Those coaxial cylindrical sections then extend for approxi- 
mately 1000-ft. lengths as they are produced in factory runs. 

In comparison, if you look at the familiar 300-ohm twin- 
lead transmission line, you will observe two stranded-copper 
wires enclosed in solid polyethylene plastic insulation, sepa- 
rated by about a i4-inch-wide web of the same plastic. Except 
for characteristic impedance and its fabrication, one is just a 
different configuration from the other, i,e, they perform ex- 
actly the same function. However, coaxial cable has several 
significant advantages over twin-lead that makes it especially 
useful for wiring MATV systems. 

Probably, the biggest advantage that coax has over other 
transmission lines is its ability to exclude extraneous inter- 
fering signals (whose fields fill the air) from interfering with 
the signals earned by the cable. For example, if you've ever 
tried to watch a critical play during a football game on TV. as 
your wife starts up her sewing machine, vacuum cleaner, or 

* Technical Editor, Winegard Company 



electric mixer, you know how annoying electrical interference 
can be. Most brush-type electric motors generate electrical 
interference, as do poorly maintained automobile ignition 
systems, advertising signs, and some electrical equipment 
used in hospitals and doctors' offices. 

The ability of coaxial cable to exclude such interference is 
inherent in its design. The outer metallic sheath or braid is at 
ground potential and simply shields the center conductor, 
which is carrying the TV signal, from those extraneous sig- 
nals and noise. 

Differences in coax 

There are three common types of coaxial cable that you're 
likely to encounter. Alt three have a tough, outer protective 
jacket of plastic, usually polyvinyl chloride {PVC). The 
principal differences among the three are in the sheath or 
outer conductor that lies just under the PVC jacket. Outer 
conductors are made of: 

1. Aluminum foil plus either a braid or drain wires— those are 
probably the most common; used in MATV applications 
where movement and flexing is minimal. 

2. Solid aluminum sheath; found on larger cables; gen- 
erally used for CATV trunk lines. Installed on poles or 
buried. 

3. Copper braid; found on some MATV/CATV cables and 
commonly found on 50-ohm communication cable; 
used in applications where flexing is frequent. 

Inner conductors are generally copper, either solid or 
stranded. Some small drop cables (RG-59/U type) may use 
copper-coated solid steel conductors for reasons of strength 
and economy. 

The insulating dielectric material separating the inner and 
outer conductor will be either solid polyethylene or, in low- 
loss cables, foam polyethylene. In larger, solid-sheath-type 
cables, the dielectric may be dry air or gas in which case the 
center conductor is supported by discs spaced periodically or 
by using a helical insulator inside the sheath. 

In addition to excluding extraneous interfering signals, the 
advantages of coax cable are its ease of installation, long life, 
and consistent performance. Because the outside conductor 
is always at ground potential and shields the inner conductor. 
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the cable can be routed through metal ducting, conduit, or 
steel-and-aluminum window sash. In fact, the proximity of 
tools, machinery, or metal of any kind has little or no effect 
on the signal voltage being carried on the inside conductor. 
Excess cable lengths can also be conveniently coiled for 
storage without affecting the picture quality. Don't try any of 
the above with twin-lead! 

Why coax is unaffected 

You see, the electric field that exists between the two con- 
ductors when a signal voltage is present on the coax line is 
wholly contained within the grounded shield (outer conduc- 
tor) while in twin-lead, the electric field not only surrounds 
both conductors but arches between them. Thus, any metal 
brought near the conductors or between them severely dis- 
torts the field and affects the waveform of the voltage on the 
line. It's no wonder when using twin-lead that coiling and/or 
close proximity to metal affects the picture. Likewise, short 
horizontal runs of twin-lead act as antennas; TV signals are 
induced in them and produce leading ghosts. 

It's an easily overlooked fact that TV signals are hori- 
zontally polarized and that any horizontally oriented piece of 
wire having a length anywhere near a multiple of a quarter- 
wavelength at the signal frequency will have the signal volt- 
age impressed on it. If that unshielded wire, twin-lead or 
otherwise, is connected to the antenna terminals of the TV 
set, it will produce a second image on the picture tube slightly 
ahead of the main image; i.e. a leading ghost. On coax, those 
stray fields can't do any harm. 

Limitations of twin-lead 

Now, I don't mean to imply that there's anything wrong 
with twin-lead. It is perfectly good transmission line, has been 
used successfully for decades, and companies are still manu- 
facturing and selling thousands of feet of it. The thing you 
must remember about twin-lead transmission line is that, like 
anything else, it has limitations. Properly installed out 
of the weather, in an area relatively free of electrical noise 
and strong signals, it does an excellent job. Those qualifica- 
tions restrict it to rural areas and experienced installers. 
However, the bulk of the installations are in or near metro- 
politan areas where the problems occur. 

It's true that twin-lead has lower loss than, coax but not 
that much where you're dealing with less than 100 feet — ade- 
quate for most residential installations. 

It's also true that foot-for-foot, it costs less but again, if 
you're paying someone to install it properly, there's an excel- 
lent chance that the additional cost of using coax will be 



more than offset by fewer hours required to install it. Labor 
costs these days significantly affect the bottom-line figure on 
labor and materials contracts. 

Tips on coax 

When running coax either from an antenna to the TV set or 
interconnecting an MATV "distribution system throughout a 
building, it's pretty hard to do anything wrong except through 
ignorance. So here are a few tips on how to avoid the com- 
mon pitfalls of installing coax. 

First, you can run it just about anywhere you please, in- 
doors or out, without fear of weather or deterioration. It 
holds up over a considerable number of years provided you 
follow some simple rules. Don't pinch or squeeze the coax. 
Any pressure exerted against it will cause the plastic to 
"flow" resulting in a deformity. Such deformities cause an 
abrupt change in the cable's characteristic impedance that 
will result in a portion of the signal voltage being reflected 
back toward the source. Strong reflections of that kind cause 
ghosts and smear. 

Coax can be deformed by bending it too sharply, pinching 
it between wallboard and studs, closing a window or door 
against it, or stapling it too tight. Tight staples uniformily 
spaced at multiples of a wavelength (accumulative effect) 
may completely wipe out the picture. 

Coax should not be bent sharply — a bend radius of ten 
times the cable diameter should be considered maximum. 
Staples should never penetrate the cable and should be loose 
enough to support the cable and hold it securely in place, but 
not compress it. You may tape it, tie it or wire it to vertical 
and horizontal supports; it may be run through pipe, air duct, 
conduit, or raceways. Excessive heat and/or water (or 
chemicals) may harm the cable if they deform or penetrate the 
dielectric material inside the shield. The possibility of corro- 
sion should always be avoided. 

When cable is buried underground, moisture and corrosion 
are potential problems. A moisture-impervious jacket may be 
required. Above all, never allow a cut or break in the jacket 
to be below ground. Always make connections above ground, 
preferably in a weathertight enclosure inside a pedestal. 

Connecting to coax 

When it comes time to make connections with coaxial 
cable, put your soldering iron away. Heat will only damage 

or soften the plastic insulation. There is an accepted and fast c: 

technique for putting connectors on coaxial cable. It is < 

simple, reliable, and cost-effective. Connectors are usually 5 

included with equipment requiring them. It is just a matter of g 
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installing them on the connecting cable. 

Putting a connector on coaxial cable can be fast and easy if 
you learn the basic technique properly. Whether you use a 
knife, a stripping tool, or diagonal cutter, you can make good 
connections every time if you exercise care and knowhow. 
Choose your own tools but do a precise job. Failure to do so 
will cost you time and money. Trying to locate an intermittent 
or buried fault can be extremely time-consuming. Install the 
connectors properly and I doubt if you'll ever use 300-ohm 
twin-lead again. 

However, if I'm wrong and you're bent on using twin-lead, 
then use good twin-lead and be sure its carefully installed. 
You should consider several important variables to insure a 
proper and secure installation. 

What is good twin-lead? 

First, good twin-lead should have at least No. 20 AWG con- 
ductors. Twin-lead conductors usually consist of not one, but 
several smaller strands of wire twisted to make the equivalent 
wire size desired. Stranded conductors provide additional 
strength and flexibility to avoid breakage when the line is 
sharply bent or is whipped by strong winds. 

Second , to provide a close 300-ohm impedance match the 
conductors must be correctly spaced with high-quality dielec- 



tric material. Spacing for No. 18 AWG conductors is approxi- 
mately !4-inch in air. Flat twin-lead conductors are separated 
by a dielectric which is partly air and partly polyethylene. 
The polyethylene web increases the capacitance between 
conductors. This upsets the characteristic impedance so the 
conductor spacing is increased to return the capacitance 
value to what it would be if only air were present. 

Spacing for two No. 20 AWG conductors in air would be 
0.2 inch. When a polyethylene web is introduced the spacing 
increases to nearly l A inch. 

A third important feature of twin-lead is web-insulation 
thickness. Minimum insulation thickness should be 0.080 inch 
to provide the necessary insulation between conductors. 

The web should also be made from (00-percent poly- 
ethylene for lowest RF loss and to provide resistance to 
oxidation and weathering. Several manufacturers sell twin- 
lead designed specifically for outdoor use. 

Where the line must carry UHF signals, we advise poly- 
ethylene-foam insulation to prevent high loss in damp or wet 
weather. 

What about loss? 

There is no question that twin-lead has lower loss than 

continued on page 72 
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9 STEPS TO MAKING IDEAL COAXIAL CONNECTIONS 




STEP 1 — CUT THE CABLE FLUSH. Strip the 
outer Jacket off, then trim the dielectric by cutting 
partially through. Twist and pull off leaving a W 
minimum of exposed center conductor. Do not 
nick the center conductor! ft helps to use the 
LIT- 5900 cable-stripping tool which does all 
those operations In one motion. 



STEP 4— LOOK INTO END OF CONNECTOR to 
make sure that braid or aluminum foil does not 
touch (or has the possibility of touching) the 
center conductor. Shorting can result if either 
comes in contact with center conductor. 



STEP 7— IN COLD WEATHER OR INDOORS: Trfcn 
off center conductor leaving it extended 1/16- 
Inch beyond the connector. (Use diagonal pliers 
for cutting center conductor.) 




STEP 2— REMOVE ADDITIONAL 3/16-lnch of the 
outer jacket Pull the braid away from the dielec- 
tric and fold back over the jacket. If there's any 
lidue on the center conductor scrape off with 
non-metallic object e.g. fingernail. Be careful 
not to damage the thin copper plating. 



STEP 5— SLIDE FERRULE just ahead of bulge 
in jacket caused by end of connector body. 
Close crimping tool around ferrule so as to 
crimp jacket and braid against connector body 
making correct crimp (see steps S and 9). 




STEP 8— THE FERRULE PROPERLY CRIMPED 
using a crimping tool— do not use a pliers (cable 
not shown for clarity). 



STEP 3— SLIDE THE FERRULE over the jacket. 
Slide the connector body between the braid and 
the dielectric. Trim off excess braid, or If desired, 
fold back over jacket so to be crimped between 
jacket and ferrule. That will help eliminate pos- 
sibility of braid or shield creeping back inside 
the jacket due to strain or temperature. 



STEP 6— IN HOT WEATHER: Trim off center 
conductor leaving 3/ 16-Inch beyond the con- 
nector. The center conductor expands at higher 
temperatures. If a little extra is not provided, It 
may contract enough in the winter to create an 
open connection and result In loss of picture. 




STEP 9— CHECK FERRULE for proper crimping. 
The ferrule on the right has been crimped cor- 
rectly. The ferrule on the left has been crimped 
incorrectly. (Cable not shown for clarity.) 
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Connect A 
D/A Converter 

Microprocessor-based projects must communicate 

with the outside world in analog terms. There are two 

ways to interface digital-to-analog converters. 



JOSEPH J. CARR 



THE MICROPROCESSOR ALLOWS THE CONSTRUCTION OF SOME 

very low-cost computer systems, intelligent devices, and 
projects. By itself, a typical microprocessor IC will not do 
very much. Almost all of those currently on the market re- 
quire some other IC's before they will "do their thing." Add 
a little bit of memory, and some input/output (I/O) capability, 
however, and the microprocessor becomes an intelligent 
controller. 

The circuit designer has found and wilt continue to find 
many uses for the microprocessor. Whether it is in a com- 
puter programmed in BASIC or just as an IC in a larger non- 
computer product, the microprocessor will revolutionize the 
world around us. 

The trouble is the microprocessor is a digital device while 
the world surrounding it is an analog one. Whether the micro- 
processor is part of a computer system or part of an intel- 
ligent product, many applications require interfacing it to 
analog signals. The hobbyist who wants to design and build a 
microprocessor-based project, will quickly discover that 
problem. 

Interfacing a microprocessor to analog signals is a two-way 
affair— analog signals must be input to the microprocessor 
and the microprocessor must be capable of controlling analog 
signals. To input an analog signal, an analog- to-digital (A/D) 
converter is used. Interfacing an A/D converter to a micro- 
processor was covered in the June 1980 issue of Radio-Elec- 
tronics. 

For a microprocessor to control analog functions, a digital- 
to-analog (D/A) converter is needed. A D/A converter will 
produce an analog current, or voltage, output that is propor- 
tional to the product of a reference current, or voltage, and a 
digital word. The digital word is applied by the microproces- 
sor IC or microcomputer. 

But how does one go about interfacing a D/A converter to 
the microprocessor? It is all very well and good to talk about 
controlling an analog current or voltage with the computer, 
but what connections must be made? Also, what additional 
IC's or other hardware are needed? There are actually several 
different methods, but all of them are variations of only two 
basic schemes: IfO-based and memory mapped interfacing. 

Direct I/O interface 

Perhaps the easiest interfacing task is one when we have a 
microcomputer that provides I/O ports for our use. Many of 
the hobby and professional microcomputers provide unused 
I/O ports for the user to allocate as desired. In some com- 
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FIG. 1 — A D/A CONVERTER can be connected directly to the latched cut- 
put port of a microcomputer. 

puters, such as those based on the S-IOO bus, additional I/O 
ports can be accommodated merely by purchasing or building 
an additional I/O card. In those machines, it is easy to add on 
up to 256 additional ports, of which most people will only 
need a handful. 

Figure I shows the inputs of a D/A converter directly to 
the output port of the microcomputer. This simple connec- 
tion would be used by those people who have an assembled 
machine, instead of a microprocessor. In that case, the I/O 
circuitry is already provided. It also assumes that the I/O 
ports are latched. That means that the output port will retain 
the last valid data fed to it by the microprocessor IC, and will 
hold it until updated data is provided. This is the scheme 
used by almost all hobbyist and professional microprocessor- 
based computers. 

When using a scheme such as the one shown in Fig. I , it is 
necessary that any programs used to output data to the D/A 
converter initialize the output port first. It is usually required 
that the output port serving the D/A converter see all zeroes 
(00000000) or all ones ( 1 1 1 1 1 1 1 1 ) before it is used, and after it 
is finished being used. Otheiwise. the last value applied to the 
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HIGH ORDER STROBE 



LOW ORDER STROBE 



DATA TRANSFER STROBE 



FIG. 2— AN UNLATCHED OUTPUT PORT can be used by placing a latch 
between the output port and the D/A converter. 




FIG. 3— INTERFACING TO A MICROPROCESSOR is accomplished by 
creating an output port. 

port will be retained by the D/A converter. Whether ones or 
zeroes are used depends largely on the type of D/A converter 
and whether it wants to see zero or full scale values when not 
in use. 

But what about the person who is using a microprocessor 
in a non-computer project, or a small-scale homebrew com- 
puter? Or the person who buys one of those "single-board 
computer'" kits that have only a single I/O port that is being 
used for other purposes? Those people will have to create a 
latched output port by connecting the circuit shown in either 
Fig. 2 or Fig, 3. 

The circuit of Fig. 2 is used when the output port exists, 
but is not latched. In this circuit, a quad latch (74I0O IC) is 
used as an 8-bit register. Note that several microprocessor 
manufacturers also offer I/O IC's, but for this application, 
the ordinary TTL 74100 device does just as well at a fraction 
of the cost. 



The data at the outputs of the 74100 IC remains stable 
whenever the strobe lines are low. Recall that any latch cir- 
cuit is actually a special case of the type-D flip-flop (the clock 
lines of the type-D flip-flops are tied together to form a strobe 
line). When the strobe line is low, then the outputs retain the 
last valid data that existed when the strobe line was high. But 
when the strobe line is high, then the output lines will follow 
the input data. 

The circuit of Fig. 2 is known as a double-buffered latch, 
and it is used when we are trying to interface with an existing 
microcomputer that has but one port available. 

Bits B0 — B3 are the data lines from the output port of the 
microcomputer. Bits B4 and B5 of the output port are used to 
strobe the two halves of IC1 , while B7 is used to strobe IC2. 

In this circuit, we are multiplexing the data. We load the 
high-order four bits by outputting them on B0-B3 and 
making B4 high. That will latch the high, order four bits into 
one half of IC I. Next, we must output the low-order four bits 
on B0-B3. but in this case we make B5 high so that the data 
appearing on the four lines are latched into the other half of 
ICI. 

When both halves of the 2 x 4 bit 74100 device have been 
loaded, and latched, then we must apply a data transfer strobe 
(i.e. make B7 high), so that the entire contents of ICI are 
transferred to IC2 at one time. When that is finished, the 
digital inputs to the D/A converter will see the entire word 
B0-B7. 

After the data has been transferred to IC2, we are free to 
begin loading another word into ICI, if that is needed. 

Note that this method is cumbersome and time-consuming. 
We are required to make three separate operations to affect 
the output of the D/A converter: load ICI -a, load ICl-b, and 
load IC2. That circuit would only be used with an unlatched 
output port. 

If you are building from scratch, using a microprocessor, 
or if you are brave enough to pry into the innards of your 
microcomputer to get to the control signals from the micro- 
processor, then you might want to make use of the more 
efficient scheme shown in Ftg. 3. We are still using I/O-based 
interface techniques, but are interfacing directly to the micro- 
processor instead of an I/O port. 

Before you can interface directly with a microprocessor, 
however, you must be familiar with the control signals gen- 
erated by the IC to control and direct I/O operations. Although 
the details vary from one device to another, there is a similarity 
between IC's, In this case, we are going to consider the Z-80 
device. 

In the Z-80 microprocessor, there is an IORQ (HO fieguest) 
terminal that will be forced low when an I/O operation is to 
take place, as commanded by the program inst ructi ons. 

There are also separate read (RD) and write (WR) lines. If 
the instruction giv en to the microprocessor is for an input 
operation, then the RD line will go low along with the IORQ 
line. But if the instruction calls for an ou tput, t hen the WR 
lines goes low simultaneously with the IORQ. One reads 
from an input, and writes to an output. 




FIG. 4— AN ADDRESS DECODER is used to control the output port shown 
in Fig. 3. 
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FIG. S — INTERFACING 10- AND 12-BH" D/A converters directly to a microprocessor. 



The instruction that we are interested in using is an imme- 
diate output instruction. In the Z-80 instruction set there is 
an instruction of the form out n, a. That means that the con- 
tents of the accumulator are output to a device whose 
address code appears in the next byte. The code for that in- 
struction is D3 in hexadecimal, followed by the number of 
the device. The program code would look like this: 
Location Byte 

1 D3 

2 (h) 

During the execution of that instruction, the number of the 
output device being addressed fn) will appear on the lower 
eight bits of the sixteen-bit address bus. 

There are two ways to use that instruction. One, of course, 
is to use one of the peripheral interface IC's made by various 
manufacturers. But that is costly. At the time of this writing, 
I priced one for the Z-80 at $15. The other is to use our old, 
and inexpensive, friend, the 74100, which is shown in Fig. 3. 

Since the address is in an eight-bit form, we can select any 
of 256 different numbers {000 - 255) for an output device. For 
example, let us say that we want to use 175 )0 (AF )6 in hexa- 
decimal) as the number of the output port assigned to the 
D/A converter. That means we will want that port active 
when the lower eight bits of the Z-80 address bus contains 
lOIOlIII (binary for AF !6 ). 

An address decoder (see Fig. 4) must be used so that the 
D/A converter will recognize only its own number (AF (6 ). 
The 7430 used as the decoder is a nand gate, so its output 
will remain high as long as any one of the eight input lines is 
low. A combination of inverters and straight wiring must be 
used that will make all inputs of the 7430 high when the binary 
word appearing on the address bus is 10 10 1 1 1 (AF ]6 ). For 
that address, only lines A4 and A6 must be inverted before 
being applied to the 7430 inputs. When the selected address 
appears on the address bus, the output of the 7430 will go 
low, so the output of the inverter following the 7430 will go 
high. 

But we must also pay attention to the control signals; 
IORQ, WR. and RD. Those will tell us whether the operation 
is an input, output, or a non-I/O (in which case no action is to 
be taken, regardless of the number appearing on the address 
bus.) Since we are dealing with an out put oper atio n to a D/A 
converter, we will want to monitor the IORQ and WR lines. 
Those lines are from the microprocessor and are connected 
to the inputs of a two-input NOR gate. The output of the nor 
gate wil go high , fo rming an output strobe signal only when 
both the IORQ and WR signals are low. 

The circuit of Fig. 4 is the address-decoder portion shown 



in block diagram form in Fig. 3. The output strobe and the 
select signals are combined at the inputs of a nand gate. 
When both of these signals are high, the output of the nand 
gate drops low. forcing the output of the inverter stage high. 
That action will cause the 74100 data latch to transfer the 
eight bits appearing on the Z-80 data bus to the D/A con- 
verter inputs. 

Note that we can simplify this circuit even more if the 
assigned port number 175, (AF (6 ) is used exclusively for 
output operations; e.g. there is no inp ut por t assigned to the 
number 175. We may then eliminate the WR signal. We would 
then nor togethe r the se lect signal from the address decoder 
(Fig. 4) and the IORQ signal from the Z-80. Those signals 
would then strobe the 74100. 

10-bit and 12-bit D/A's 

The cost of D/A converters, in general, has come down a 
great deal in only the past several years. Because of advances 
in IC technology, we can now buy an 8-bit D/A converter of 
good quality for less than SIO. 10-bit and 12-bit D/A con- 
verters can be purchased for less than S20, and even the best 
quality costs less than $100. The extra resolution afforded by 
the 10- and 12-bit models makes them very attractive in many 
applications where the 8-bit models are inadequate. 




FIG. 6— MEMORY-MAPPED INTERFACING makes the D/A converter ap- 
pear as a memory location to the microprocessor. 

Fig. 5 shows one method for interfacing 10- and 12-bit D/A 
converters to a microprocessor IC. Again, we are using the 
Z-80 as the example. The 8-bit microprocessor can output 
only 8 bits at a time, because (of course) there are only 8 bits 
on the data bus. Once again, we must multiplex the data on 
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the data bus. 

To illustrate: 
follows: 



Let's assign three output-port numbers, as 



175 10 (AF 16 ): lower eight bits of data to D/A 
176 1O (B0 16 ): higher 2 bits, or 4 bits (depending on 

whether a 10- or 12-bit D/A is used) of 

data to D/A. 
177 10 (B1 16 ): control of output latch 

This circuit will first load the data into IC2, then load the 
remaining part of the data into [CI, and then simultaneously 
transfer the data in IC 1 and IC2 into IC3 and IC4, respectively. 
To do that job we need a program that does the following: 

1. Loads the CPU accumulator with the lower eight bits 
of the 10- or 12-bit word. 

2. Outputs the lower eight bits to port 175 10 (e.g. loads 
1C2). 

3. Loads the CPU accumulator with the high order 2- or 
4-bits of the D/A word. 

4. Outputs the contents of the accumulator on port 
176 10 (e.g. loads IC1). 

5. Generates an output instruction to port 
strobe the data in IC1/IC2 into IC3/IC4. 



177 10 to 



Memory mapping 

The use of input and output instructions is not always very 
efficient. We can use memory- mapping techniques, however, 
to make better use of the CPU time. By considering the D/A 
converter as merely another slice of memory, we can use the 
data-movement instructions without first using an input/ 
output instruction. 

Most hobby and professional microcomputers do not 
use more than 32K of memory. It is, then, common practice 
to assign locations in the upper (unused) 32K of the possible 
64K to memory-mapped devices such as a D/A converter. 

The idea in memory-mapped output is to assign a memory 
location to the D/A converter, and then use instructions that 
produce a memory-write operation to that location whenever 
we want to output a new value. 




w 
O 

2 

o 

en 

1 

Lil 
_l 

LU 

6 

Q 
< 

rr 
&4 



FIG. 7— CURRENT-TO-VOLTAGE converter is used with current-output 
D/A converters. 

In th e case of m emo ry -mapping, we will use the WR and 
MREQ lines. The WR has already been described as going 
low when the CPU is writing data to someplace. The MREQ 
line is a memory-request control signal generated by the Z-80. 
When the instruction being execute d calls for a read or a 
write memory operation, the MREQ lines goes low. 

The circuit used (Fig. 6} is similar to that used in the I/O 
scheme discussed earlier. An address decoder {similar to Fig, 
4), set for a location in the upper 32K of memory (i.e. using 
address lines A8 - A 15), generates a positive-going pulse 
whenever the correct address appears on the addre ss b us. 

Similarly, a nor gate connected to monitor the WR and 
MREQ lines will generate a positive-going pulse whenever 
the instruction being executed by the microprocessor is a 
memory-write operation. 

The coincidence of the memory-write and address-select 
pulses forces the output of the nand gate low, and the in- 
verter output high. That condition will strobe the data ap- 
pearing on the data bus (D0 - D7) into the 74100 and, there- 
fore, to the input of the D/A converter. This data is held on 
the outputs of the 74100 until another command is received. 



If 10- or 12-bit D/A converters are used instead, we would 
simply adapt a scheme similar to Fig. 5, only using the 
memory-control signal instead of the I/O control. Again, the 
data would be loaded into the latches serving the D/A con- 
verter in three cycles: the first 8-bits, then the remaining 2- or 
4 bits, and finally, the whole 10- or 12-bits would be strobed 
into the output latch simultaneously. We would probably see 
fit to assign the two halves of the D/A converter to sequential 
memory locations. 

Bun-Brown produces a product line called the MP-10 and 
MP- II analog output modules. Those devices are memory- 
mapped D/A converters that are designed specifically for use 
with microprocessor IC's. The MP-10 works with the 8008, 
8080, and Z-80 IC's. while the MP-! I works well with the 
6502 and 6800 devices. 

Output circuits 

Many of the lower cost, and most popular, IC D/A con- 
verters on the market are current-output devices. This means 
that the analog output of the device is an electrical current. 
Unfortunately, most of the amplifiers, oscilloscopes, strip- 
chart recorders, and circuits that we would want to interface 
with the output of a D/A converter want to see a voltage, not 
a current! 

The solution to that problem is to provide a current-to- 
voltage converter stage, such as the one shown in Fig. 7. 
Here, we use an operational amplifier to convert the output 
current (I ) to a voltage level. No input resistor to the op- 
amp is needed because the D/A converter is a high -impedance 
output device. The output voltage E is given by: 

E = I x R 

Select a value for resistor R that will produce the desired full- 
scale output voltage when the output current is full-scale. If 
that procedure produces an inverted output voltage, i.e. the 
wrong polarity, then follow that circuit with a unity-gain op- 
amp inverter circuit. 

Another problem that might affect the output display is the 
step-function nature of the D/A converter output. The output 
levels can vary only by the amount produced by a change in 
the least significant bit applied to the digital inputs. If you 
program the D/A converter to produce a ramp output, i.e. a 
linearly rising voltage, and then examine the output voltage 
on an oscilloscope, you would find that it resembles not a 
ramp, but a staircase. If that is objectionable in any given 
application (it can be!), then it may be necessary to filter the 
output from the amplifier. One approach, of course, is simply 
to connect a capacitor across resistor R in Fig. 7. If the value 
of the capacitor is selected with care, then the desired filter- 
ing will be obtained, A somewhat more elegant approach, 
however, is to use an op-amp active filter. That will produce 
much better filtering action. R-E 
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VMOS (VERTICAL MOS) TECHNOLOGY 

offers the circuit designer an active de- 
vice with a combination of characteristics 
closer to the ideal than is found in any 
other device available. Since the de- 
velopment of planar technology in the 
early 1960's, the MOS type of field- 
effect transistor has revolutionized the 
integrated-circuit field, but discrete 
MOSFET devices have found wide use 
mainly as RF amplifiers and mixers. 
Conventional MOSFET' s have a very 
high saturation resistance that makes 
them unsuitable for switching large 
amounts of current, and a square-law 
transfer characteristic that rules them 
out for linear audio or video applica- 
tions. The VMOS* field-effect transistor 
overcomes those serious FET limita- 
tions and presents a challenge to the 
bipolar transistor with the following 
array of impressive characteristics: 

1. High input impedance — direct 
interface to CMOS and TTL. 

2. Nanosecond switching time — 
no inherent time delay. 

3. Low feedback capacitance. 

4. No thermal runaway or second 
breakdown. 

5. High transconductance. 

6. Linear transfer characteristics. 

7. Low on-state voltage— -no off- 
set voltage. 

One way to gain insight into the in- 
herent advantages of one type of active 
element over another in particular appli- 



"The term VMOS is sometimes used to describe 
a v-grooved device used in integrated-circuit 
memories in which both source and drain con- 
tacts are on the top surface As used here. VMOS 
refers to the device's construction that causes 
current flow to be vertical, rather than horizon- 
tal as in standard FET s. 



ideal transistor characteristics are easily demonstrated — 
oh paper. VMOS technology puts them on silicon. 



cations is to compare the actual device 
to a theoretical ideal. In the following 
paragraphs, characteristics of the three 
kinds of transistors — bipolar, conven- 
tional MOSFET and VMOS— are com- 
pared to the ideal. Wherever practical, 
data on devices of comparable chip size 
are used. Two modes of transistor opera- 
tion must be considered — linear ampli- 
fication and switching. First, we'll dis- 
cuss linear applications. 

The ideal linear device 

An ideal linear element can be defined 
as one" with constant gain — i.e., the re- 
lationship between a change of input 
signal and a change of output signal is 
constant, regardless of the magnitude 
or frequency of the input signal or 
environmental changes such as tempera- 
ture. To minimize the number of ele- 
ments required for a given amplifica- 
tion, the gain should be high, but not so 
high that noise or spurious signals are 
troublesome. 

Figure I shows transfer curves — the 
relationship between input and output — 
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INPUT CURRENT OR VOLTAGE 

FIG. 1— TRANSFER CURVES for two types of 
ideal linear active devices. 



OUTPUT VOLTAGE 

FIG. 2— OUTPUT CHARACTERISTIC of an Ideal 
active linear device. 

for the two types of ideal active devices. 
To minimize input-power requirements, 
the device should have a low-input im- 
pedance if input current is the variable, 
or a high-input impedance if input voltage 
is varied. Assuming the transfer curve is 
independent of output voltage, devices 
having the characteristics of either 
curve a or curve b are capable of linear 
amplification if the zero signal (quiescent) 
operating point is placed midway in the 
curve (Class A operation). For Class B 
operation, devices having the char- 
acteristics of curve a simplify biasing 
requirements. 

The output-characteristic curve show- 
ing the relationship between output cur- 
rent and voltage for one type of ideal 
device is found in Fig. 2. Output volt- 
age does not affect output current, ex- 
cept at volts. For high power effici- 
ency, a load line such as that shown in 
Fig. 2 can be used to achieve voltage- 

t_ 

Reprinted from "Fairchild Journal of ,- 
Semiconductor Progress. Vol. 7 No. 1 
©Copyright 1979, Fairchild Camera & In- <o 
Strument Corp. o 
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output swings that are equal to the 
power-supply voltage. 

To keep circuit behavior independent 
of frequency, the active device should 
be free of reactive effects or other 
sources of time or phase delay. 

Actual linear devices 

Figure 3 shows typical static transfer 
curves for a bipolar transistor, a stand- 
ard MOSFET and a VMOS FET, com- 
pared to the ideal linear device. The 
bipolar curve is the most non-linear. 
The current gain of a bipolar transistor 
can never be constant over its operating 
current and temperature range. It is ad- 
2.Q 
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FIG. 3— STATIC TRANSFER CURVES Shows 
comparison between available active semicon- 
ductor devices. 
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versely affected at low signal levels by 
surface and volume recombination, and 
at high current by loss of emitter effi- 
ciency, base-region current crowding 
and base-region conductivity modula- 
tion. Using bipolar transistors in high- 
fidelity amplifiers requires enormous 
amounts of local and overall negative 
feedback. 

The MOSFET transfer curve in Fig. 
3, obtained by scaling up the 2N4351 
drain current by a factor of 200, is also 
non-linear. A characteristic of long- 
channel FET's is that the square root of 
output current is proportional to the 
gate voltage, which generates second- 
harmonic and intermodulation distor- 
tion. That problem, along with low gain, 
explains why FET's are rarely found in 
audio equipment. They are acceptable 
in push-pull applications, but push-pull 
is usually used only in power-output 
stages, above the current levels of con- 
ventional FET's. 

The third transfer curve in Fig. 3 is 
for a Fail-child FVN2 VMOS transistor. 
Except for square- law curvature in the 
low-current region, it closely approxi- 
mates the ideal transfer curve b in Fig. 
I . An inherent property of short-chan- 
nel FET's (VMOS) is constant gain over 
most of the operating range; low distor- 
tion is an obvious benefit. 

Static transfer curves are measured 
at a fixed output voltage. Figure 4 in- 
cludes the effect of output impedance 
by showing the output characteristics 
for a bipolar (Fig. 4-a) and a VMOS 
transistor (Fig. 4-b) of equal silicon 
area. The non-linearities previously 
mentioned are evident from the non- 
uniform spacing of the curves. In addi- 
tion, a region of gross non-linearity 
exists in the low-voltage areas (referred 
to as the saturation region in bipolar 
transistors and the ohmic region in 
FET's) where severe distortion results. 

It is not apparent from Fig. 4 which 
device produces maximum output-volt- 
age swing without distortion. The 
VMOS device has a higher saturation 
region resistance, but the bipolar device 
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FK3. 4— OUTPUT CHARACTERISTICS of a bipolar 
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FIG. 5— DYNAMIC TRANSFER CURVES Of a 
VMOS and a bipolar transistor. 



is plagued with a quasi-saturation region 
at higher current levels. Figure 5 shows 
the dynamic transfer curves obtained 
from Figs. 4-a and 4-b. Note that the 
maximum current available for either 
device is about 1.3 amps: however, the 
VMOS curve shows a region of very 
good linearity, while the bipolar is not 
linear at all. 

No active device can fully meet the 
ideal requirement of a gain unaffected 
by frequency. In bipolar devices, fre- 
quency response is affected by a num- 
ber of factors — base transit time, col- 
lector depletion-layer transit time, and 
R-C time constants associated with 
emitter-base and col lector- base capaci- 
tances. FET capacitances can be made 
much smaller than those of equivalent 
bipolar transistors, and all FET's are 
essentially free of other time delays. 

Now let's discuss the various switch- 
ing applications. 

The Ideal switch 

The ideal switch has no power loss 
when used to interrupt current through 
a load and no limitation upon repetition 
rate. That definition imposes three 
severe requirements: 

1. When the device is futly satu- 
rated, no voltage exists across 
the device's terminals. 

2. When cut-off no current flows 
through the load. 

3. The transition between states 
must be performed without 
time delays. 

An ideal device having the output 
characteristics shown in Fig. 2 meets 
the first two requirements. To fulfil! the 
third requirement, the device must 
have no reactive effects or other sources 
of time delays. Also, as a general rule, 
the smaller the energy requirement to 
actuate the switch, the better — up to 
the point where system noise or spurious 
signals can cause erroneous actuation. 
Devices with the transfer curves shown 
in Fig. I can have a zero actuation 
energy, even though a finite control 
signal is required. The input impedance 
must be zero for a cun-ent-controlled 
device or infinite for a voltage-controlled 
device. A device having the character- 
istics of curve b (Fig. 1) would be 
preferable as a switch since it is cut off 
even when a residual signal from a 
preceding stage is present. 

Actual switching devices 

The output characteristic curves of 
Fig. 4 indicate how well solid-state de- 
vices approximate the ideal switch. At 
higher currents, the on-state voltage is 
higher for the VMOS transistor than for 
the bipolar. Although it is not evident 
from the figure. VMOS curves inter- 
sect the origin and do not exhibit the 
offset voltage characteristics of bipolar 
devices, making VMOS preferable at 
lower currents. 
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All types of silicon solid-state devices 
have satisfactorily low leakage currents 
compared to the load currents. How- 
ever, the leakage current in a bipolar 
flows out the base, thus requiring a low- 
impedance source or some means to re- 
verse bias the base to maintain the cut- 
off condition. 

The VMOS transistor, an enhance- 
ment-mode device, remains cut-off even 
with a slight forward voltage present on 
the gate (see Fig. 3) and has excep- 
tionally low gate-leakage current, practi- 
cal for direct coupling to logic outputs 
and for use in high- impedance circuits. 

Switching speed is directly related to 
the time delays and capacitances of the 
active element. A bipolar device not 
only has a frequency response limita- 
tion, but also a storage time that is 
often a microsecond or more in power 
transistors. Storage time limits switch- 
ing speed and makes it necessary to de- 
sign a "dead time" into the drive cir- 
cuits of power converters to avoid the 
excessive dissipation that occurs when 
a pair of devices in a push-pull circuit 
are on at the same time. All FET's are 
completely free of storage time and 
can switch an ampere in less than 10 
nanoseconds when driven from low- 
impedance sources. Switching time in 
FET's is primarily determined by the 
rate at which the device capacitances 
can be charged. Turn-on time is only 
about 1 ns, the transit time of the car- 
riers in the channel. 

VMOS technology 

To understand the fundamental char- 
acteristics of VMOS transistors, it is 
necessary to examine VMOS construc- 
tion. Figure 6 shows cross sections of 
two types of VMOS FET's, a V-groove 
and a horizontal-channel. As in all 
MOSFET's, the FET is built in parallel 
with a bipolar transistor. In Fig, 6-a, 
the V-groove cut into the structure 
forms the MOSFET gate. In Fig. 6-b, 
the MOSFET gate is in a horizontal 
plane. The base of the bipolar is shorted 
to the emitter, keeping the bipolar in- 
active and stabilizing the threshold volt- 
age of the FET since the body region is 
not electrically floating. 

For current flow in an N -channel de- 
vice (the V-groove VMOS shown in 
Fig, 6-a), the gate is made positive with 
respect to the source and body, causing 
'electrons to be attracted into the P- 
region surface under the gate. Above a 
certain voltage the P-type silicon sur- 
face inverts, forming an N-type chan- 
nel and creating a low- resistance path 
from source to drain. Since the P-type 
body is made short to provide high 
gain, it cannot support significant vol- 
tage at the drain without punch-through 
occurring. The N-type epitaxial layer 
provides a sufficient depletion region 
for the drain-source voltage. 
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FIG. 7— N-CHANNEL MOSFET has channel region located directly under the top surface. 



The P-channel horizontal channel 
VMOS shown in Fig. 6-b operates in a 
similar manner. In that structure, the 
channel is long enough to support the 
breakdown voltage without punch- 
through occurring, and the additional 
layer to accommodate the depletion 
region is not needed. However, be- 
cause of the longer channel, the device 
exhibits more of a square-law transfer 
curve than the V-groove VMOS FET. 
Since the drain occupies some area at 
the top surface, the design results in 
less current-handling per unit area than 
the V-groove design. 



Figure 7 shows the horizontal con- 
struction of the conventional MOSFET. 
The N+ source and drain regions are 
simultaneously diffused into the P-type 
substrate and the channel region is on 
the top surface of the substrate. Al- 
though the structure is admirably suited 
for complex digital integrated-circuit 
applications, some undesirable char- 
acteristics make it less suited for linear 
and not at all suited for power applica- 
tions. The length of the channel in a 
conventional MOSFET is determined by 
the tolerances of the masks used to de- 
fine the source and drain patterns. Since 
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FIG. 8 — BIPOLAR POWER TRANSISTOR has non-uniform current distribution resulting from base 

current flow. 

ized hot spots that can produce second- 
breakdown if a critical temperature is 
exceeded. 

In a VMOS device, there is no mech- 
anism to cause current density non- 
uniformities. Tests indicate that VMOS 
power capability is determined essen- 
tially by thermal resistance. 



those cannot be finely controlled, the 
channel must be relatively long. That 
results in a fairly low gain-per-unit-area, 



a high on-state resistance R 



DS(ON) 



, and 



reduces R DS (ON) , and 



a square-law transfer curve. In contrast, 
the channel m n VMOS is determined 
by diffusion, so that a short channel can 
be achieved (about W shorter), which 
increases gain 
provides a linear transfer curve 

The double-diffused (DMOS) transis- 
tor process also produces a short-chan- 
nel FET by sequentially diffusing 
through the same opening in the oxide. 
Although that process produces an ex- 
ceptionally good small-signal device, 
the DMOS FET is still of horizontal 
construction. A serious limitation of 
any horizontal FET is that, since both 
source and drain are on the top surface, 
separated by the channel, the current- 
handling capability per unit of silicon 
area is low compared to that of a bipolar 
device. As a result, the horizontal FET 
structure is only practical in low-power 
applications. 

VMOS construction also has a posi- 
tive effect on semiconductor longevity. 
If any part of the chip temperature ex- 
ceeds the critical intrinsic temperature, 
second-breakdown may occur, making 
the device incapable of supporting volt- 
age and usually resulting in destruction 
of the transistor. Although second- 
breakdown has been observed in MOS 
devices, the power levels required are 
extremely high compared to the power 
rating of the transistor. In contrast, 
second -breakdown is a basic limitation 
of bipolar transistors and is the primary 
factor in determining transistor power 
rating, especially at voltages close to 
the rated V CE0 (sus ,. As seen in Fig. 8, 
the base current flow in a bipolar is 
transverse to the main current flow in 
the base region, forward-biasing the 
edge of the emitter more than the center 
and resulting in the indicated current 
distribution. When a reverse-bias cur- 
rent is used to cause rapid turn-off, the 
bias causes current crowding in the 
center. Either situation results in local- 



Conclusion 

The ideal amplifer and the ideal switch 
have many of the same characteristics — 
zero on-state voltage, high gain, and 
freedom from reactive effects. The 
device represented by curve b in Fig, I 
is preferable for a switch . In actual de- 
vices, VMOS power transistors are the 
closest electronic device to the ideal 
amplifier or the ideal switching device. 
They overcome the severe non-lin- 
earities and frequency and switching- 
speed limitations of the bipolar device, 
as well as the poor linearity and high 
on-state voltage of conventional MOS- 
FETs. The only advantage of bipolar 
transistors is superiority in on-state 
voltage when used as a switch. In linear 
applications, however, the quasi-satura- 
tion region of bipolars limits load-line 
swings to about the same as VMOS. 
The VMOS construction results in 
higher gain than conventional MOS- 
FET's with less of a square-law char- 
acteristic problem, while eliminating the 
second-breakdown danger present with 
bipolar transistors. 

Vertical MOS transistors can be pro- 
duced with two different construction 
techniques; one uses a V-groove, while 
the other is a variation of the DMOS 
process. The resulting transistors are 
quite similar; however, the V-groove 
technique allows better use of silicon 
area, 

VMOS transistors, therefore, are 
very useful in power applications as 
switches and amplifiers. With designer 
consideration of VMOS high frequency 
characteristics and a few circuit restric- 
tions due to structure, VMOS transis- 
tors prove to be rugged devices, re- 
quiring simple circuitry. R-E 
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FASHIONS IN LOUDSPEAKERS, AS IN 

clothing, come and go. The age of the 
large floor-standing speaker enclosure 
was supplanted by the bookshelf 
speaker in the 1%0's and early I970's, 
only to appear again, in modified form, 
in more recent years. And all the while 
amplifier power requirements and 
trends vary to keep pace with the so- 
called efficiencies of each era's favorite 
crop of loudspeakers. 

For any speaker system in which the 
diaphragm of the low-frequency driver 
acts directly upon the air without the 
aid of a horn, three basic quantities — 
enclosure volume, efficiency, and bass 
response — are interrelated in such a 
way that each can be traded off against 
the others. A requirement such as high 
efficiency, previously deemed important 
because of the use of low-powered 
vacuum-tube amplifiers, is no longer as 
important now that solid-state high- 
powered amplifiers at relatively low 
cost are available. The optimum design 
of a loudspeaker depends not only upon 
the total cost allowed for the amplifier/ 
speaker combination and the space 
available for the equipment, but also on 
the type of music to be reproduced, the 
maximum sound level required, the 
acoustics of the listening room, and the 
listening distance to the speaker. 

During a recent visit to Great Britain, 
in connection with the Audio Engineer- 
ing Society Convention held there, 
several other audio journalists and I 
had the rare opportunity of visiting the 
speaker manufacturing and design facili- 
ties of KEF Electronics Limited. 

It was during that visit that I was sup- 
plied with much of the information con- 
cerning speaker efficiency and enclosure 
design that forms the basis of this article, 
and I am grateful to the people at KEF 
for their assurance in reducing what is a 
very complex subject to a form that is 
more readily understood. 
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The smaller a speaker system, the more critical the factors 
involved in its design become. Some of the relationships 
which must be considered are described here. 



Efficiency and sensitivity 

Because the human ear is a pressure- 
sensitive device, the output of a loud- 
speaker is generally specified as a 
sound-pressure level (SPL) in decibels, 
measured at a given distance from the 
speaker, rather than as an acoustic 
power output in watts. The concept of 
efficiency is therefore often expressed 
by a sensitivity figure, usually. quoted 
as the dB SPL produced at a distance of 
1 meter on-axis, for an input. power of 1 
watt. 

Usually, the sensitivity is averaged 
over the mid-freqtiency range. The 
efficiency curve (curve a) of Fig. 1 
shows the relationship between mid- 
band efficiency and sensitivity for a 
typical high-quality, high-fidelity loud- 
speaker system. Even though a speaker 
may have a relatively "flat" frequency 
response over its entire range in terms 
of sound pressure, its efficiency will 
not be uniform throughout its working 
range. Normally, if a flat pressure 
response over the whole frequency 
range of the speaker is the design goal, 
then the efficiency of the system at tow 
frequencies may have to be twice as 
great or more than the efficiency at 
mid-frequencies. 

While the sensitivity of a loudspeaker 
is usually measured in free air or 
anechoic conditions (no echoes), for 
practical purposes it is necessary to 
relate that figure to results obtained in a 
listening room. In an actual room, the 
reverberant sound has a predominant 
influence on the pressure level at the 
listening location. To determine proper- 
ly the amount of amplifier power re- 
quired, not only the distance from the 
speaker and maximum sound level, but 
also the cubic volume and sound absorp- 
tion of the room have to be considered. 
Curve b of Fig. 1 shows the approximate 
amplifier rating required for a maximum 
SPL of 96 dB at a distance of 2 meters 
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FIG, 1— EFFICIENCY VS. SENSITIVITY In the 
mid range frequencies for a typical hMi loud- 
speaker system is shown by curve a. Sensiti- 
vity vs. required amplifier power for a maxi- 
mum SPL of 96 dB at 2 meters. 
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FIG. 2— EQUIVALENT CIRCUIT of a speaker 
system. Each electrical component represents 
a mechanical property. 

in a typical listening room. For rooms 
having a high degree of sound absorp- 
tion, more power would be required 
and vice versa. An increase of only 3 
dB SPL would, of course, require a 
doubling of amplifier power. With some 
small loudspeakers, the power indi- 
cated by using Fig. I may well be more 
than the speaker can safely handle. 
In such cases, the user must be content 
with either lower volume levels or a 
reduce listening distance. 



Equivalent circuit analysis 

Mid band sensitivity of a lot id speaker 
system is linked indirectly to efficiency 
in the bass region. Efficiency in the 
bass region, in turn, is related to en- 
closure volume and a lower cutoff fre- 
quency. That three-way relationship, 
which is similar for all types of loud- 
speakers in common use, can be illus- 
trated by analyzing the behavior of a 
sealed enclosure— the so-called "infinite 
baffle'" system. The efficiency and 
pressure response of a loudspeaker at 
the low end of the frequency range. 
where all the dimensions are small com- 
pared with the wavelength of the sound, 
are not too difficult to calculate, Th 
acoustic impedance of the enclosure 
can be represented by a single constant 
while the diaphragm, moving as a 
whole, can be treated as a combination 
of mass and compliance having the 
radiation characteristics of a rigid 
piston mounted at the end of a long 
tube. 

It is usual to represent the loudspeaker 
system at tow frequencies by an equiv- 
alent electrical circuit. For that analysis, 
the most convenient form of the circuit 
is an electrical analog of the mechanical 
system, in which force is represented 
by voitage, velocity by current, mass 
by inductance, compliance by capaci- 
tance and damping by resistance. The 
circuit shown in Fig. 2 represents an 
"infinite baffle" system treated in that 
way. Signal voltage E is the driving 
force produced by current flowing 
through the voice coil, and is therefore 
proportional to the flux density of the 
magnetic field in which the coil moves. 
Resistor R represents the damping 
effect of the circuit formed by the voice 
coil and the amplifier output. If, for 
simplicity, we assume that the stiffness 
of the suspension is small enough to be 
neglected, that leaves only the stiffness 
due to the air trapped in the enclosure. 
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which is inversely proportional to the 
enclosure volume. The corresponding 
compliance, shown in the circuit as 
capacitor C, is therefore proportional to 
the enclosure volume. 

Inductor L represents the mass of the 
voice coil and diaphragm, plus a small 
added mass that is part of the load im- 
posed by the outside air. That air load 
also includes a small resistive compo- 
nent — the radiation resistance, repre- 
sented by r. The power dissipated in 
that resistor is equal to the acoustic 
power output of the speaker. The value 
of r in that case is not constant but is 
proportional to the square of the fre- 
quency — a fact that has to be allowed 
for in calculating the response of the 
system — but it is too small to affect cur- 
rents and voltages in the rest of the cir- 
cuit. Finally, the velocity with which 
the diaphragm moves is represented by 
current I flowing through R.C, L, and r. 

Given the values of E,R,C,L,andr, 
the low-frequency characteristics of the 
entire system can be calculated. It is 
also convenient to measure the response 
of an electrical simulation of the equiv- 
alent circuit to study the effect of vary- 
ing different circuit constants. Curve a 
in Fig. 3 was obtained in that way and 
shows the response of a closed-box 
loudspeaker with an internal volume of 
30 liters, which was designed to give a 
filter characteristic having a nominal 
cut-off frequency, f 3 (the frequency at 
which response is down 3 dB) of 50 Hz. 
The characteristic is of the form de- 
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RESPONSE OF INFINITE BAFFLE 
SPEAKER DESIGNED AS MAXIMALLY 
FLAT 2ND-0RDER HIGH-PASS FILTER. 
ENCLOSURE VOLUME - 30 LITERS, 
CUT-OFF FREQUENCY, f 3 - 50Hz 

ENCLOSURE VOLUME HALVED. ALL 
'OTHER PARAMETERSTHE SAME 

ENCLOSURE VOLUME HALVED, 
MOVING MASS DOUBLED 



ENCLOSURE VOLUME HALVED, 

MOVING MASS DOUBLED. FLUX 

DENSITY INCREASED VT TIMES 

FIG. 3— BASS RESPONSE of infinite-baffle 
speaker system. Curves show various effects 
of halving enclosure volume and altering var- 
ious other parameters in order to maintain 
original response. 



scribed in filter theory as maximally 
flat; a smooth curve without peaks or 
ripples, in which attenuation within the 
passband is kept as small as possible 
down to f 3 . 

By changing component values in the 
electrical analog a number of alterna- 
tive possibilities can be investigated. 
Would it be possible, for example, 
using the same diameter driver to 
achieve the same frequency response 
with only half the enclosure volume? 
Since L and C resonate at a fr equency 
that is proportional to I//LC, simply 
halving C (enclosure volume equivalent) 
wit! increase the frequency by >/~2" 
times. Curve b in Fig, 3 shows the re- 
sulting response. Frequency f, is now 
55 Hz and the response is underdamped, 
resulting in a broad peak in the response 
at around 100 Hz. One approach to re- 
storing the original frequency response 
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50 tOOHz 200 
FREQUENCY 

SAME AS FIG. 3 

MOVING MASS INCREASED FOUR 
TIMES, OTHER PARAMETERS 
UNCHANGED. 

MOVING MASS INCREASED FOUR 
TIMES, FLUX DENSITY INCREASED 
,/2 TIMES, CUT-OFF FREQUENCY, f, 
HALVED. 



FIG, 4— DOUBLING VOICE-COIL mass extends 
bass response of infinite-baffle speaker sys- 
tem but at the cost of sensitivity. 

would be to restore the original re- 
sonance frequency by increasing the 
mass of the diaphragm and/or the voice 
coil so that L is doubled. But that 
change in itself will not be enough. The 
resulting characteristic shown in curve 
c of Fig. 3 has an even higher peak than 
before and, worse still, on the flat part 
of the curve (at frequencies at which C 
has no effect) doubling the value of L 
has halved the current I, so that the 
level in the passband of the filter has 
been reduced by 6 dB. 

Since the reactive impedances of L 
and C have been doubled, the only way 
to approach the original response curve 
(curve a) is to double the resistance R 
so as to preserve the proper reactance/ 
resistance relationship. That can be 
done by increasing the flux density of 
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FIG. 5— CHANGING ENCLOSURE VOLUME 
white altering other parameters to maintain a 
constant efficiency results in a shift of the cut- 
off frequency. 
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V E . = 100 LITERS 

FIG. 6— MAINTAINING THE CUT-OFF FRE- 
QUENCY constant while changing the enclo- 
sure volume results in different efficiencies. 

the magnet by a factor of fT. Signal 
voltage E will then be increased in the 
same proportion, recovering 3 dB of 
the 6 dB loss in level. Curve d of Fig. 
3 shows the net result. The original fre- 
quency response has been achieved 
with an enclosure of half the previous 
volume, but at the cost of a more ex- 
pensive magnet (for increased flux den- 
sity) and a loss of efficiency of 50% 
which would now requite an amplifier 
having twice the power rating than 
before. 

Now suppose we wanted to keep the 
original enclosure volume and the ori- 
ginal driver diameter but wanted to 
shift the whole frequency response 
curve down by one full octave, so that 
f, is half its previous value. For con- 
venience, curve a of Fig. 3 has been 



redrawn in Fig. 4. To extend response 
by an octave, the frequency of reso- 
nance between L and C must be halved, 
but since enclosure volume C is un- 
changed, the value of L will have to be 
multiplied by four, thereby reducing 
the level for the flat part of the re- 
sponse characteristic (curve b of Fig. 
4) by 12 dB. Once again, this change in 
itself is not enough because at the new 
resonance frequency the reactances in 
the circuit are now twice what they 
were before, while the resistance is 
stili the same, so that the system is 
now underdamped and the response 
curve is peaked. To restore the ori- 
ginal curve shape, the damping resis- 
tance R is doubled, as in the previous 
example, by increasing the flux density 
V 2 times, recovering 3 dB of the 12 dB 
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FIG. 7— MAINTAINING ENCLOSURE VOLUME 

constant while altering the cut-off frequency 
and designing for a maximally flat response. 
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loss in the process. In curve c of Fig. 4 
we see the net result and conclude that 
the price we had to pay for reducing 
the cut-off frequency of the system is 
a net reduction of level of 9 dB, despite 
the use of a more expensive magnet for 
the driver. A 9 dB loss in level repre- 
sents an eight-fold loss in efficiency so 
that an amplifier having eight times the 
original power would be required for 
the same volume level. 

A formula for efficiency 

The efficiency (n) of a speaker that 
acts as a high-pass filter at low fre- 
quencies, is proportional to the infjif-'. 
nal volume V E of the enclosure andjto** 
the cube of the cut-off frequency fj'-ira 



The factor k depends upon the typw 



n = f 3 3 x V E k 
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INFINITE BAFFLE 

VENTED ENCLOSURE OF SAME VOLUME 



FIG. 8— ALTERING FLUX DENSITY while main. 
Mining other parameters constant. 



FIG. 9— INFINITE-BAFFLE enclosure vs. a 
vented enclosure of the same volume. 

of filter network and upon whether the 
response takes the form of a gradual 
roil-off towards the bass, a maximally 
flat characteristic as shown in curve a 
of Fig. 3 or a peaked characteristic as 
shown in curve b of Fig. 3. In general 
high values of k (and hence high values 
of efficiency) are achieved at the cost 
of reduced bass, all other things being 
equal. 

The relationships shown by the for- 
mula above are illustrated in syste- 
matic form in Figs. 5, 6, 7, and 8. In 
each of those figures, the reference 
curve is the same as that first shown 
in Fig. 3 (curve a) and represents the 
maximally flat response of an infinite 
baffle system with V E equal to 30 li- 
ters and f, equal to 50 Hz. Curve b of 
Fig. 5, for example, shows the effect 
of reducing the enclosure volume to 
10 liters while altering the diaphragm/ 
voice coil mass and the magnet flux 
density by the amounts necessary to 
maintain the same efficiency and a flat 
frequency characteristic as before. 
Frequency f 5 has gone up to 74.7 Hz. 
Curve b of Fig. 5, on the other hand, 
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- — — VENT ADDED 
VENT AREA DOUBLED 

FIG. 10— ADDING A VENT to an infinite-baffle 
enclosure does not result in greater efficiency. 

shows the response when the enclo- 
sure volume is increased to 100 liters 
with the driver parameters again having 
been adjusted to provide the same 
efficiency and curve shape. Frequency 
f, has now moved down to 34.7 Hz. A 
comparison of curves b and c of Fig. 5 
reveals, as expected from the formula, 
that the change in enclosure volume 
in a ratio of 1:10 corresponds to a 
change in f 3 5 in the ratio of 74.7 3 :34.7 3 , 
or 10:1. 

In Fig. 6, curves b and c show the 
effect of reducing the enclosure to 10 
liters and increasing it to 100 liters 
while at the same time altering the 
driver parameters to give the same 
value of cut-off frequency fj and the 
same general curve shape. The two 
extreme characteristics are separated 
in level by 10 dB (an efficiency dif- 
ference of 10 to 1) as expected for a 
10-to-l increase or decrease in enclo- 
sure cubic volume, based on the for- 
mula shown earlier. 

In Fig, 7, the enclosure volume is 
kept constant at 30 liters, but the para- 
meters of the main driver are adjusted 
to give different values of fj while re- 
taining the maximally flat overall re- 
sponse characteristic curves. Curves 
b and c are for cut-off frequencies of 
74.7 and 34.7 Hz respectively. The 10 
dB difference in level over the flat 
portions of the curves in each case 
represents a ten-to-one difference in 
sensitivity or efficiency. 

Finally, Fig. 8 illustrates the impor- 
tance of magnetic flux density, both in 
relation to efficiency and to frequency 
response of the system. Curve a repre- 
sents a condition in which the flux 
density is exactly sufficient to give a 
maximally flat characteristic. Curve b 
shows the effect of increasing this 
value by f2 times; the response fiat- 
tens out at a 3 dB higher level, which 
corresponds to a doubling of effi- 



c 
r— 
< 

. 

<o 

o 



61 



w 
o 

o 

cc 

H 
LU 



g 

< 

IT 

62 



ciency. but it also droops badly at the 
bass end. Curve c shows the opposite 
effect of reducing flux density to 1/ <fY 
of its original value; the efficiency is 
now reduced by half, the system is 
underdamped and the response has 
a peak at 58 Hz. 

Vented enclosures 

The basic efficiency formula shown 
earlier applies to the vented type of 
speaker enclosure, which can be shown 
to act as a fourth-order high-pass filter. 
In the case of vented enclosures how- 
ever, the value of k is higher, because 
the loss incurred through impedance 
mismatch at the bass extremes can 
be made less than it is with sealed- 
box systems. As a result, all other 
things being equal, the efficiency of a 
vented enclosure is generally higher. 

A comparison between the infinite 
baffle and vented loudspeaker of equal 
enclosure volume, each designed for 
maximum efficiency with maximally 
flat characteristics is shown in Fig. 9. 
Though the response outside the pass- 
band falls off more rapidly with the 
fourth-order filter design (curve b), 
that system has 5 dB greater output 
level within the passband or about 
three times the efficiency of the cor- 
responding "infinite baffle" design. 

As KEF Electronics Limited point 
out in their study of efficiency and 
enclosure design, the high efficiency 
of a vented enclosure cannot be ob- 
tained simply by adding a vent to a 
system which has been optimized as an 
infinite baffle design. That is clearly 
demonstrated in Fig, 10, where the 
response of the infinite baffle design 
used in previous examples is shown in 
curve n, while curves b and c show 
some of the results obtained by intro- 
ducing vents of different areas. Curve 
b is for a system in which the reso- 
nant frequency of the vent and enclo- 
sure together was made equal to the 
resonant frequency of the driver in 
free air and approximates a maximally 
flat characteristic with f, about 10% 
lower than in the comparable infinite 
baffle design. Note, however, that 
there is no increase in efficiency within 
the passband. In curve c, the vent area 
has been doubled and we begin to see 
the beginnings of a peak in the response 
but no improvement in efficiency. 
Clearly, to get any more out of this 
system a radical redesign would be 
necessary. 

What has been said about vented 
enclosures applies in practice to so- 
called passive radiator designs in which 
a drone-cone or diaphragm takes the 
place of an actual open port or vent. 
Based upon what we have seen so far, 
one might expect the vented enclo- 
sure (or its passive radiator equivalent) 
to dominate the speaker marketplace. 
For small enclosures, however, the 



effectiveness of a vented design is off- 
set by frictional losses, and there are 
practical dimensional obstacles to the 
use of passive radiator designs, so that 
most "bookshelf" type loudspeakers 
remain sealed enclosure designs. 

With large floor-standing models, 
too, a sealed box design is sometimes 
preferred, because at subsonic fre- 
quencies, the constraint imposed upon 
the driver diaphragm by the enclosed 
air reduces the degree of cone displace- 
ment that might be caused by record 
warp or amplifier DC offset (especial- 
ly if some of the newer DC -coupled 
amplifiers are used). Such subsonic ex- 
cursions, if excessive, produce audible 
levels of intermodulation distortion 
and might even damage the driver. 
Furthermore, it is often possible to 
raise the efficiency of an infinite baffle 
system so that it is equal, or nearly 
equal, to that of a corresponding ven- 
ted enclosure by introducing additional 
electrical components at the input to 
the loudspeaker. Because of the close 
electromagnetic coupling in the driver, 
those components become, in effect, 
an integral part of the mechanical sys- 
tem, converting the simple second- 
order filter circuit (infinite baffle) to a 
more complex filter form that can be 
designed to give a better match at the 
extreme bass end. 

Summary 

To meet the demand for a response 
characteristic that remains substan- 
tially flat down to the nominal bass 
cut-off frequency, the enclosure vol- 
ume for a given midband speaker effi- 
ciency has to be greater — or the ef- 
ficiency for a given sized enclosure 
has to be less— than with a system in 
which the response is allowed to droop 
at the bass end. Enclosure volume and 
efficiency are critically dependent 
upon the cut-off frequency. An exten- 
sion of the useful working range of a 
speaker by as little as one third of an 
octave (e.g. from 55 Hz to 43.6 Hz) 
would require either a doubling of en- 
closure volume or a reduction of effi- 
ciency by one half, or some combina- 
tion of both conditions. 

While relative efficiencies and spea- 
ker sensitivities can be reliably pre- 
dicted using the analog circuitry de- 
scribed earlier, the subjective impres- 
sion of loudness produced by any 
loudspeaker depends upon the acous- 
tics of the listening room and cannot 
be judged from considerations of effi- 
ciency alone. In selecting a speaker 
system, therefore, whenever possible, 
subjective judgments should be made 
with the loudspeaker set up in the loca- 
tion where it is to be used and using 
program material of the type that will 
normally be played through it at maxi- 
mum desired loudness levels. R-E 
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DAVID J. SWEENEY 

IX)ES YOUR FAMILY USE YOUR HOME 

intercom system? Or did interest in the 
little boxes disappear once the novelty 
had worn off? For the ordinary com- 
munications that are usually shouted 
around the home, the wired "all-call" 
system described here can actually be 
used with very little effort. 

Although the system operates as an 
"all-call," the need for only a single two- 
conductor bus wire keeps the installa- 
tion simple and inexpensive. And the 
system is simple to operate: When 
Mom wants Junior, whether she's in 
the kitchen, basement, or wherever 
else there's an intercom unit installed, 
she presses the switch and speaks. 
Then Junior (wherever he is) hears 
the call, and presses the switch on a 
convenient unit to answer. 

When someone presses a talk switch 
the speaker's voice is transmitted to all 
other units. There's no need to find a 
correct channel or even to think about 
the system's operation. With no volume 
to set. no squelch to adjust, and no 
beeper to answer, the design offers no 
resistance to conversations, but instead 
offers convenience. The result's are re- 
duced walking and less shouting. 

Another benefit of the construction 
technique is that each wall unit contains 
identical circuitry and can be connected 
at any point along the two-conductor 
wire. Additional units are easily added; 
maintenance is simple. If one unit fails 
the rest of the system continues to 
operate. 

System description 

Integrated-circuit technology has 
made amplifier gain and amplifier power 
inexpensive. The cost for a basic IC 
amplifier compares favorably with the 
cost of nuts and bolts! In the intercom 
system described here, a number of IC's 
form a system of distributed amplifiers, 
each with a speaker and a push-to-talk 
switch (there is no central amplifier). 
The power and signal input to all ampli- 
fiers is from a low-impedance two-con- 
ductor speaker wire (see Fig. I) that 
runs through the house. 

When any unit is switched to the 
Talk position by pressing the DPDT 
switch, the amplifier is turned around. 



1RC0M SYSTEM 



An intercom in the home saves wasted steps and needless 

shouting. This all-master intercom system has a simple amplifier 

in each station and uses 2-conductor cable throughout. 




The speaker becomes a microphone 
and the Eimplifier output drives the sig- 
nal-side of the two-conductor wire. The 
amplifier provides a low-impedance 
output with enough signal voltage to 
drive the inputs to the remaining ampli- 



'LISTEN' 



flers. The output voltage is dissipated 
by an attenuator at the input of each 
amplifier. In parallel, the attenuators 
keep the signal wire at a low impedance 
to ground. Each attenuator includes a 
variable resistance. That screwdriver 
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FIG. 1— ALL DISTRIBUTED INTERCOM wall units are normally in the LISTEN mode. Unit changes to 
TALK mode when switch is depressed. _^^^_^_^^^__^__— 
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FIG. 2— HEART OF INTERCOM unit is tinear-IC monolithic amplifier; works on 6-24 vott power supply. 



adjustment sets the input to a com- 
fortable level for the IC. 

Normal operation requires the user 
to press the switch and speak. There is 
no need to move close to the speaker or 
to shout: the speaker/microphone sen- 
sitivity is more than adequate. If the 
caller decides to shout, the dynamic 
range of the complete loop from micro- 
phone to the outputs of the other units 
provides a very loud output with per- 
haps a slight loss of intelligibility. 

The wall unit 

For such applications, special-pur- 
pose speakers are available that can be 
used as a microphone. Those speakers 
are designed to generate high voltages 
to drive a long line, and are usually built 
with a 45-ohm impedance. With this 
distributed amplifier design, however, 
the output is driven by an active cir- 
cuit, and special speakers are not re- 
quired. All components used in the 
wall unit are common, inexpensive, 
and readily available from supply 
houses. 

The heart of the unit is the TAA62I 
linear integrated circuit (see Fig. 2). 
That monolithic audio amplifier operates 
well on any supply voltage from 6 to 24. 
For this application a 9-volt supply 
works well and no heat sink is required. 
(The power-amplifier IC is supplied 
with a heat sink and spacer bar as pan 
of the mounting assembly. We recom- 
mend that you use those accessories 
and follow the mounting details shown 
in Fig. 3. — Editor) 

Although the unit is basically an 
operational amplifier, bias centering is 
handled internally. The open-loop volt- 
age gain is on the order of 70 dB, which 
means that no preamplifier is needed. 
With a direct -coupled, high-input im- 
pedance, the overall frequency response 
compares favorably with that found in 
TV receivers or table radios. Each unit 
draws about 20 mA. Batteries could be 
used to power the system if desired. 

When someone speaks, transformer 
TI (Fig. 2) steps up the voltage from the 
speaker (which is now a microphone) to 
a usable level. The transformer is used 
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FIG. 3— MOUNT me TAA621 At2 with spacer and 
heat sink for good mechanical stability and heat 
dissipation. 
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are set into wall on a piece ol paneling, near a 
wall switch to connect to house ground. 
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y FIG. 5— FOAM GRILLE CLOTH covers wall unit 
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(ace, with the toggle switch available through a 
small hole. 



PARTS LIST (for each station) 


All resistors are V* watt, unless otherwise 




noted 


F1 — Va amp fuse 




S1 — DPDT spring-return rotary or fever 


R 1—220,000 ohms 


switch 


R2— 1.2 ohms 


SP1— loudspeaker, 1 watt, 3.2 ohms, 3- 


R3 — 350 ohms 


inch diameter 


R4 — Potentiometer, 50 ohms, Va watt 


T1 — miniature audio output transformer; 


R5— 50 ohms 


500-1000 ohms primary, 4 ohms second- 


Re — 15 ohms 


ary 


C1— O.01 y?. 25 volts 




C2— 220 /jF, 25 volts 


Note: The TAA621A12 audio-amplifier IC 


C3— 100 /jF, 25 volts 


can be ordered from Lorcor, 4 Lakeside 


C4— 50 /jF, 25 volts 


Park, Wakefield Park, Wakefiefd, MA 


IC1 — TAA621A12 integrated audio ampli- 


01880 for $3.90 each including postage 


fier (SGS-ATES) 


and handling. 



I17VAC 




4 GENERAL-PURPOSE 
SILICON RECTIFIERS 
50 PIV-1A OR BETTER 



+9V 



.25 AMP 

-<r\jy- 



-*-+9V 



ilOODnF 
12V 




SUGGESTED AC POWER SUPPLY for the Intercom system. Note that the transformer need not be 
center tapped. Rectifier diodes can be 1N4001 or higher value (1N4Q02/3/4, etc.) 



in either the talk mode or in the listen 
mode. In the listen mode, the input 
from the signal line is attenuated by R4 
and R5. 

The output (pin #1) is applied through 
R e to the speaker. Resistor R e provides 
the 16-ohm output impedance for the IC. 
The impedance of the speaker is only 3.2 
ohms, which is too low for the amplifier. 
Resistor R e also protects the IC in the 
event of shorted speaker leads. 

Resistor R3 and capacitor C3 control 
the amplifier gain. The values shown 
provide a good frequency-gain char- 
acteristic. All other components are 
used to satisfy the IC operation. Pay 
close attention to C4. The power-supply 
line picks up noise because the im- 
pedance to ground is not low, and the 
noise must be bypassed by C4. The 
capacitor value of 50 ^F is a minimum 
value; any smaller value could result in 
some static or hum when the unit is in 
the LISTEN mode. However, with a 50- 
fjF capacitor, there should be no audible 
noise. 

Installation 

The wall unit can either be mounted 
directly in the wall (see Figs. 4 & 5) or 
in a box that hangs on the wall. In either 
case a two-conductor connector is 
recommended for the power and signal 
lines. The unit should be mounted near 
a light switch or receptacle for con- 
venient connection to the house ground. 
At the power supply, the house ground 
should be connected to the chassis and 
used as the negative power-supply 
return. The power supply should be 
fused at !4 amp or less. The schematic 
for a suitable power supply is shown in 
Fig. 6. The transformer should be any 



FIG. 7— LAMP TIMER connected to 9- volt power 
supply through a special timer socket turns 
system on and off as desired. 

standard filament type that can supply 
300 mA or more. 

For pushbutton-free operation, a lamp 
timer (see Fig. 7) can be used to turn 
the system on in the morning and off in 
the evening. Here are some other use- 
ful options: 

• Individual power switches for 
bedrooms, since someone who 
is napping may not want to hear 
the all-call conversations. 

• A LED {Light-Emitting Diode 
pilot light. If a lamp timer is not 
used, an indicator may be neces- 
sary to show that the system is 
on or off. The LED with a series 
resistor should be connected 
across the input power after 
wall unit fuse Fl. 

When you decide on the unit location, 
keep in mind the possibility of feedback 
from one unit that is very close to an- 
other unit. If such a problem occurs, 
the attenuator in each unit can be ad- 
justed to prevent one unit's sound from 
feeding the mike input of another. 
However, unless the units are in the 
same room, that problem will probably 
not occur. R-E 
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LAST MONTH YOU STARTED OBTAINING 

the parts and PC boards for the SFG. We 
hope that you were successful and are 
now ready to start building. The first 
thing to do is to "stuff' the two PC 
boards; then you wire the case. Take your 



DISTORTION 



Part 2— Here are complete instructions for building and 
using the Synthesized Function Generator. 



time and this should be an easy project. 

Before starting with the construction, 
first take a look at Figs. 5 and 6 which are 
the parts-placement diagram and photo of 
the analog board. Study the parts loca- 
tions carefully, then start construction of 



the analog board. Install an 8-pin socket 
at the IC1, IC6 locations, a 14-pin socket 
at IC2, and a 16-pin socket at IC3. Do not 
install the IC's themselves until after all 
assembly has been completed. 

Next, install the voltage- regulator 
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FIG. 5 — PARTS PLACEMENT on the analog board. Don't overlook the jumpers, watch the polarity of 
the electrolytic capacitors, and be sure that the semiconductors are properly oriented. 



FIG. 6— TOP VIEW of the analog board. Study 
this carefully before you begin "stuffing" the 
board. Note the heatsinks on IC7, IC8, Q4 and 
OS. 

IC*s-IC4, IC5, IC7 and IC8. Note that 
heatsinks are required for IC7 and 8 only; 
they are small ones and mount directly on 
the board with the IC's. Now install the 
two jumpers in the lower left corner of 
the board. Those are the only jumpers to 
be installed. Continue by installing the 
electrolytic capacitors. Start with C8 and 
C9 (1000 ftF), then move left and install 
CIO and CI 1 {100 fiF), Be sure to watch 
the polarity of those capacitors; for your 
convenience it is printed on the foil side 
of the PC board. Continue by installing 
CI and C5 {47 ^F); and, finally, install 
CI 2 (1 yS tantalum) next to C5. 
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NOTE: TERMINALS MARKED 1 THROUGH 4 
CONNECTTOS1-S3.SEEFIG13 
FIG. 7 — HOW PARTS ARE POSITIONED on the digital board. Follow text for wiring sequence lor 
easier assembly. Don't forget the jumpers that are on the foil side of the board. 

At this point you have the major com- 
ponents installed and should be able to 

see that the board has taken shape and 

looks like Fig. 6. Continue by installing 

diodes D1-D4 (lN4004's) near the edge 

of the board, then install D5-D6 

(lN4148's) in the spaces near the center. 

After you finish, recheck the diodes for 

proper installation. Now the resistors can 

be installed. Start with R22, R23, R24 

(10 ohms, '/a watt), which mount in the 

center of the board; then jump left and 

install R19 and R21 (4.7 K). Next, add 

R20 (2.2K) in the middle of the board. 

Go left still farther and install two 2.2 K 

resistors at R14 and R15; then install pot 

RI6 (500 ohm) and R18. 
Stop for a moment and check carefully 

to be sure that the resistors are in the 

proper places and all connections are sol- 
dered properly. Now move left across the 

board still farther and install R12, R4, 

and R5 (100K). Next, go down and 

install Rl, R2, and R3 (10K). Continue 

with R6 (IK) and R7 (15K). Move left 

slightly and install R8 and RIO (IK). 

Move down and install R9 and RI1 

(15K). Then jump right and install pot 

R17 (50K). Finish up by installing R13 
to (2.7K), noting that it stretches between 
^ two widely separated points on the board. 
O Use spaghetti tubing on the exposed leads 
|E to insure that there are no shorts with 
^ adjacent components. 
qj Take a short breather and continue 
q with the transistors. Install Q4 (2N2219) 
Q first, then slip a heatsink over the case. 



Now install Q5 (2N2905) and siipanoth- 



FIG. 8— TOP VIEW of the digital board. The 
while pieces at bottom center and top right 
corner are metal mounting brackets. 

er heatsink over the case. Be sure that the 
two sinks don't touch after they are 
installed. Then move to the left of the 
board and install Ql, Q2, and Q3. Note 
that the flat spot on each case faces to the 
top of the board. Complete construction 
by installing the remaining capacitors. 
Start at the right of the board with C6 
and C7 (0.01 mF) which go between the 
diodes. Then go left and install C4 (0.1 
liF Mylar) next to the 14-pin IC socket. 
Move to the other side of the socket and 
install C2 {0.001 nF Mylar) and C3 (0.01 
nF Mylar). Finish up the board by install- 
ing the IC's. 

That completes the construction of the 
analog board. Be sure to check for proper 
parts placement and to be certain that all 
solder connections arc good before going 
any farther. Make any corrections neces- 
sary, then set the board aside until later. 

Wiring the digital board 

Now you can stuff the digital board. 



First, refer to Fig. 7 for parts placement; 
start construction when you are reasona- 
bly familiar with that drawing. Position 
the board as shown with the large foil 
block in the top left-hand corner. Now 
you are all set to begin construction. Start 
with the wire jumpers on the component 
side. Note that there are a total of seven. 
Begin by installing the two in the IC10 
and IC 1 1 spots, noting that they run 
between the IC's and ground. It is impor- 
tant to install them now, as IC sockets 
will be installed over them shortly. Then 
move to the center of the board and 
install the two long jumpers as shown. 
They link the pin- 1 1 terminals on IC 13. 
IC 1 4 and IC 1 5, and are important. Next, 
go over to the left edge of the board and 
install the three jumpers next to IC's 17, 
1 8 and 1 9. That takes care of the compo- 
nent side jumpers. 

Now install the sockets. If desired, 
start by installing a 16-pin unit at IC9, 
ICI0, and ICll. Then move to the bot- 
tom center of the board and install the 
socket for IC12. Now install the remain- 
ing 16-pin sockets at IC13, IC14, and 
IC15, Stop for a moment to recheck all 
solder connections (it's easy to miss one!), 
then continue with the 14-pin sockets. 
Install one at IC16, IC17, IC18 and 
IC19, Recheck your solder connections 
and take a short breather. 

The next step is to continue with the 
resistors. Note that most of them are of 
100K value on this board. We'll get to 
them shortly, but first let's install R28 
(22 megs) next to IC9. Then install R29 
( 1 K) adjacent to it. Move up to the top of 
the board and install R26 (15K) on the 
other side of IC9, then go below it and 
install R25 (100 ohms). Install R36 
(100K), then R37 (10K) next. Move 
down a little more and install R35 (47K) 
and R34 (100K), which are next to each 
other. Continue with R33 (100 ohms) 
and R31 (I OK) which are at right angles 
to each other. Then install R30 (47 ohms) 
and R51 (15K) on either side of IC12. 
Use spaghetti tubing on R51's leads to 
avoid shorts. 

Stop for a moment and recheck all 
resistors for proper placement. Then con- 
tinue by starting at the top center of the 
board. Install 100K resistors in the fol- 
lowing places: R45, R48, R47, R50, R44, 
R43, R38, R41 and R40. Be sure not to 
miss soldering any of the leads. Then 
jump over IC15 and install the remaining 
100K resistors at R39, R42, and R46. 
Finish up by installing a 15K resistor at 
R49 and trimpol R32. Be sure not to get 
the R46 and R49 positions mixed up! 
Take a breather and recheck your work, 
making any corrections necessary. 

Resume construction by installing 
crystal XTAL1, next to IC9. Use the sol- 
dering iron sparingly to avoid overheating 
and damaging the crystal. Then install 
the diodes. Note the position of the 
banded ends as you install them. First, 
install D7 and D8 (1N4148) at the ends 
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FIG. 9 — TWO DIAGRAMS showing placement of the jumpers on the foil side of the digital board. Flat, 
color-coded cable can be used for the jumpers. 

of IC9, and move over to IC13. Then add 
D9 and D10 (1N4148) as shown. Move 
down to the bottom of the board and 
install Q6 (2N3906) with the flat spot in 
the case pointing to the left. At the same 
time, install R27 (270 ohms) next to Q6 
if you haven't done so yet. 

The last components to be installed are 
the capacitors, so start with C14 (10 pF) 
and CI 5 (39 pF) first. Then add C16(0.1 
ttF) below them. Move to the bottom of 
the board and install CI 7 (47 jiF), being 
sure to observe polarity. Now go to the 
top center of the board and install C13 
(0.1 jtF) next to IC13. Then move to the 
right and install C21 (0.068 jiF Mylar). 
Next, install C20 (4.7 jiF tantalum), 
being sure to watch the polarity. Move 
down farther and install CI 9 (47 iuF tan- 
talum), watching the polarity. And final- 
ly, install CI 8 (0.047 /iF Mylar) as 
shown. That finishes the component in- 
stallation on the digital board. Stop and 
check your wiring carefully for bad solder 
joints, then correct any you find. Your 




FIG. 10 — FOIL SIDE of the digital board shows 
wire jumpers a a they appear when formed from 
flat cable. 

digital board should now look like that in 
Fig. 8. 
The remaining wiring on the digital 



board consists of connecting some jump- 
ers on the foil side. Fig. 9 shows the 
details, so look it over first before starting 
the wiring. As you can see, the jumpers 
connect the "1", "2", "4", "8" inputs on 
IC13-IC15 to the inputs of gates IC16 
and IC17. Use short pieces of ribbon 
cable for the connections. Start with the 
inputs off IC16, pins 2-5. Cut a short 
length of 4-conductor cable and connect 
the ends as shown to IC15 first, then 
IC16. Cut another piece of cable and con- 
nect it as shown between pins 2-5 of 
IC17 and the inputs of 1CI3. Finally, 
repeat the process with a short piece of 
cable between pins 9-12 of IC16. Finish 
up by checking for shorts, inserting the 
ICs. Compare your board with Fig. 10 
then set the board aside temporarily. 

Final assembly 

The last thing to do with the SFG is to 
prepare the case and install the PC boards 
in it. The photos of the project readily 
show how this can be done. Start by pre- 
paring the cabinet (drilling the holes, 
painting, and labelling it) to suit your 
requirements or else to match the proto- 
type. Next, mount the front -panel devices 
like the switches, pots, and connector; 
then mount transformer Tl, the fuse- 
holder, jack J2 and the switch on the back 
of the cabinet. Now you are all set to 
mount the analog and digital boards. Use 
4-40 threaded 'A-inch spacers to mount 
the analog board temporarily on the bot- 
tom of the cabinet; then mount the digital 
board "standing up" as shown in Fig. 12 
using two aluminum "L" brackets and 4- 
40 hardware to hold it in place. That 
should take care of the mechanical con- 
struction of the project. 

The next thing to do is wire the boards 
together and to the components in the 
box. The drawing in Fig. 1 1 and photo in 
Fig. 12 show how. To make working with 
the boards easier, push-on connectors 
were obtained from AMP Electric. How- 
ever, since those connectors aren't readily 
available, low-cost Molex connectors may 
be used instead. Start by wiring the pow- 
er connections first to Tl, then continue 
by connecting the secondary leads to the 
analog board. Next, start wiring the front 
panel pots, connector, and switch to the 
board. Be sure to use shielded cable for 
the level pot to minimize noise pickup. 
Use subminiature coaxial cable such as 
RG-174 for the connections. Finally, con- 
nect the ground pad on the circuitboard 
to the case ground. 

It is rather important to note that there 
is only one ground point in this project. 
Having several grounds might introduce 
noise in the output signal, so you don't 
have to make any more ground connec- 
tions other than this one. Next, the digital 
board is wired. A good place to start is by 
making the connections between it and 
the analog board — and that includes the 
lone ground connection as shown in Fig. 
1 1 . As you did for the level control, be 
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FIG. 11— FUNCTIONAL DIAGRAM shows how the boards connect togeth- 
er and to off-board components. 

sure to use coax cable for the VCO line 
(pin "N"); that will reduce noise on the 
output signal. Note that the cable is 
grounded only at the digital board end; 
that minimizes noisy groundloops. The 
next step is to connect up the frequency 
switches. Tie all the "C" terminals to- 
gether with a piece of bus wire, and bring 
out a short piece of wire for connection to 
the + 5-volt supply. Then get some 4- 
conductor ribbon cable and cut it into 
three pieces of about 6 inches each. Sol- 
der the wires of each cable to the "1" "2" 
"4" "8" terminals on each switch deck. 
After that, connect each wire to the cor- 
responding pad near IC13-IC15 
(74C192) on the digital board. Finally, 
finish up the wiring by hooking up switch 
S7 and jack J2 on the rear panel. For a 
neater appearance you can use a short 
length of six-conductor ribbon cable for 
those connections. That lakes care of the 
cabinet wiring. Be sure to give it a quick 
once-over to check for errors, and correct 
any you find. 

At this point you are all set to try the 
project out, calibrate it, and then put it to 
good use. 

Calibration 

To calibrate this project effectively, 
and get maximum performance out of it, 
you'll need a few pieces of test equip- 
ment. At the least, obtain an oscilloscope 
with triggered sweep. A distortion ana- 




FIG. 12— INTERIOR VIEW of the instrument 
shows how the boards and off-board parts are 
positioned. 

lyzer (THD type) would be desirable for 
adjusting the sine distortion. However, 
you can do a good job with just the oscil- 
loscope. 

Start calibration by setting the fre- 
quency switches for 010 (1 kHz), verni- 
er off, and the selector for a sinewave. 
Connect the scope across the output jack 
and apply power to both the project and 
the scope. Moving inside the cabinet, 
carefully set all three pots to the center of 
their ranges. 

Note that the error light is out or 
possibly blinking very slowly. If it is 
blinking, adjust damping pot R32 care- 
fully until it stops. When that light is out, 
the project is both working properly and in 
frequency calibration. If it won't go out, 
there's a problem and you should see 



the Troubleshooting section. Once that is 
taken care of, advance the level control 
and look at the sinewave on the scope. 
Next, adjust R16, distortion, on the 
analog board until you get a smooth-look- 
ing sinewave. Expand the scope sweep to 
be sure that the top and bottom of the 
sinewave are nicely rounded. Then adjust 
the sine level pot, R17, for maximum 
output without clipping (flattening). 
Back it off slightly to be safe. Now switch 
to the triangle position and note the 
peak-to-peak value of the waveform. 
Switch back to the sine position and 
adjust RI7 so that the peak values arc 
approximately equal. That takes care of 
the sinewave calibration. If desired, 
switch to 99.9 kHz and then 100 Hz to 
check the quality of the waveform. A 
slight adjustment may be necessary to 
give good performance over the frequen- 
cy range. Or, better yet, connect a THD 
distortion analyzer and adjust for the low- 
est distortion. 

The last adjustment is the damping 
adjustment. You may already have per- 
formed that adjustment to extinguish the 
error indicator, but let's do it right. 
Switch to 100 Hz and view the square- 
wave output. There may be a little side- 
to-side jitter on your triggered sweep 
oscilloscope. If so, slowly adjust R32 
(damping) until it stops or is at a mini- 
mum. Be sure not to go too far or the 
waveform will sweep violently back and 



PARTS LIST 



Resistors V. watt, 5% unless otherwise 
noted 

R1-R3— 10.000 ohms 

R4, R5, R12, R34, R36, R38-R48, R50— 

100,000 ohms 
R6, R8, R10, R29, R58— 1000 Ohms 
R7, R9, R1 1 — 15,000 ohms 
R13— 2700 ohms 
R14. R15, R20 — 2200 ohms 
R16— 500 ohm, trimmer pot 
R17 — 50,000 ohms, trimmer (Jim-pak 840- 

50K or equal) 
R18— 180 ohms 
R19, R21— 4700 ohms 
R22-R24— 10 ohms, Va watt 
R25, R33— 100 ohms 
R26, R49, R5 1 — 15,000 ohms 
R27— 270 ohms 
R28 — 22 megohms 
R30— 47 ohms 
R31.R37— 10,000 ohms 
R32 — 500 ohm, trimmer pot 
R35, R53— 47,000 ohms 
R52— 10,000 ohms, linear-taper pot with 

SPST switch 
R54— 22,000 ohms 
R55, R57— 1800 ohms 
R56 — 1000 ohms, linear-taper pot with 

SPST switch 
Capacitors 
C1, C5, C17— 47 mF, 6 volts, electrolytic, 

PC mount 
C2— 0.001 pF, 100 volts. Mylar 
C3, C6, C7— 0.01 kF, 100 voits, Mylar 
C4— 0.1 nF, 50 volts, Mylar 
C8, C9— 1000 pF, 25 volts, electrolytic, PC 

mount 



C10, C1 1—100 ^F. 16 volts, electrolytic, 

PC mount 
C12— 1 vF, 16 volts, tantalum 
C13. C16— 0.1 nf, 25 volts, ceramic disc 
C14— 10 pF mica 
C15— 39 pF mica 
C18— 0.047 jiF, 100 volts. Mylar* 
C19— 47 ^F, 6 volts, tantalum* 
C20— 4.7 ii.F. 6 volts, tantalum* 
C2 1—0.068 nF. 100 volts. Mylar* 
C22— 47 pF ceramic disc 
'Do not substitute. 

Semiconductors 

D1-D4 — 1N4004 
D5-D10 — 1N4148 

IC1— CA3240AE dual BIMOS op-amp 
1C2— CD4066 quad analog switch 
IC3— XR 2206 function generator (EXAR) 
IC4— 7805 or LM340T-5 +5-vott regulator 
IC5— 7905 or LM320T-5 - 5-volt regulator 
IC6— CA3100EM wideband op-amp 
IC7— 7812 or LM340T-12 + 12-volt regula- 
tor 
IC8— 7912 or LM320-12 -12-volt regula- 
tor 
IC9— CD4049 CMOS hex inverter 
IC10, IC11— CD4518 CMOS dual BCD up- 
counter 
IC12— CD4046 CMOS Micropower phase- 
locked loop 
IC13-IC15— MM74C192 CMOS BCD up/ 

down counter 
IC16, IC17— CD4002 dual 4-input NOR 

gates 
IC18— CD4023 CMOS triple 3-input NAND 
gales 



IC19— CD4011 CMOS quad 2-input NAND 

gates 
Q1-Q3, Q6— 2N3906 
Q4— 2N2219 
05— 2N2905 

LED1 — NSL5054 LED and holder 
Miscellaneous 
XTAL1— crystal. 1 MHz, 32 pF parallel 

mode, HC-6/U case 
S1-S3— BCD thumbwheel switch (C&K 
Type 332110000. Cherry Switch Type 
T35-02A3 (Herbach & Rademan) or Un- 
imax Type SF-21X3 or equal approxi- 
mately $10.00 completely assembled. 
S4, S5— SPST, on R52 and R56 
S6 — rotary switch, 1 pole. 5 positions 
S7 — rotary switch, 2 poies, 3 positions 
T1 — power transformer, 32 volts, CT, 1 

amp 
J1, J2— BNC connectors 
F1— fuse, 0.5A with holder 
IC sockets: two 8-pln. eight 16-pin, five 14- 
pin 
Heatsinks: two TO-220, two TO-5 
PC boards and plans are available. If 
desired, the plans can be ordered sepa- 
rately or combined with a set of boards. 
Here's how to order: SFG-1 complete set, 
$12.00 postpaid in U.S.A. 

SFG-2 plans only, $5.00 postpaid in 
U.S.A. 

California residents add sales tax. For- 
eign residents add $3.00 for shipping and 
handling. No COD's or foreign currency, 
please. Order from Technico Services, 
PO Box 20HC, Orangehursl, Fullerton, CA 
92633 



forth. Back otT on the pot and try again. 
After that adjustment is made at 100 Hz, 
switch to 99.9 kHz and repeat the pro- 
cess. A slight compromise may be neces- 
sary in order to get best results over the 
frequency range. 

That completes calibration of the SFG, 
and it is now ready to use. If you have any 
problems with calibration, read over the 
next section on troubleshooting before 
going any farther. 

Troubleshooting 

Servicing the SFG has been made easi- 
er by several built-in features. For one 
thing, the board connections have been 
designed so that a wrong wiring connec- 
tion is less likely to damage parts. And, as 
a bonus, this project has built-in diagnos- 
tics! Since the diagnostics is the most 
important feature, let's discuss it. The 
front panel error indicator will tell you 
if there are any problems. If it lights, the 
synthesizer loop is out of lock; and most 
likely the problem is on the digital board. 
So if you have problems and the indicator 
stays lit, check the digital board. On the 
other hand, if it goes out after a frequen- 
cy is selected, check the analog board. 
Now you know where to look for the 
trouble in a general way. 

Finding the exact cause of the problem 
can be confusing if you have never 
worked with a synthesizer before. That is 



because any defect in the loop circuitry 
will cause it to stop working. Here's an 
effective procedure to isolate the problem 
quickly. Only an oscilloscope and volt- 
meter are required for troubleshooting, 
although a frequency counter would be 
helpful to check the accuracy of the 1- 
MHz reference. Start troubleshooting by 
checking the power-supply voltages. 
Check the 12- and 5-volt supplies on the 
analog board first, then check for +5 
volts on the digital board. If those are 
OK, check to see that the digital board is 
grounded, and that the analog board is 
grounded to the case. 

In all likelihood, correcting any power- 
supply defects will cause the project to 
begin normal operation. If not, connect 
the scope to the high end of the level 
control and look at the output. You 
should be able to select sine, triangle and 
square waveforms. If the same signal isn't 
present on the output jack, troubleshoot 
everything after the LEVEL control. If 
there is no signal present, the ERROR indi- 
cator won't be lit. Turn to the digital 
board and use the scope to see if there is a 
100-Hz signal at pin 14 of IC11 
(CD4518) and going to pin 14 of IC12 
(CD4046). If not, check the IC9-12 cir- 
cuitry. Use a counter, if available, to veri- 
fy that the output of IC9 is 1 MHz. 

Those checks will probably solve most 
of the tougher problems, if experience is 



any indication. In the event you are still 
not getting results, check the perfor- 
mance of the function generator IC cir- 
cuitry on the analog board. That is easy to 
do, but requires an adjustable 1 ,5- to 4- 
volt DC power source and a few clip 
leads. Disconnect the VCO cable from 
point "N" on the digital board, and dis- 
connect the leads from "O", "K", and 
"L" as well. Ground point "L" with a 
cliplead, and ground the minus terminal 
of the power supply as well. Then set the 
supply voltage to zero, and connect the 
output terminal to point "N". If every- 
thing's working on the analog board, you 
should get an output as you adjust the 
power supply from about 1.5 volts to 4.0 
volts. This indicates that there is a prob- 
lem on the digital board with IC13-19, so 
check. On the other hand, if you can't get 
a signal out, check IC1-3. That takes care 
of troubleshooting. 

Using the SFG 

Putting the SFG to work on your test- 
bench is a snap. Just select the type of 
waveform to suit your job, and set the 
desired frequency on the switches. The 
error indicator will blink a few times, 
and go out. Whenever that indicator is 
out, you are locked on frequency, and are c 
all set to do your job. Simply adjust the -< 
output level to suit your application. S 
That's all there's to it! R-E § 
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GRAPHIC EQUALIZERS HAVE BECOME A VERY 

popular add-on component for slerco systems 
whose owners want to be able to compensate 
for minor frequency-response variations 
caused by other components in the system and 
for deviations from flat response (often ex- 
treme) caused by the acoustics of the listening 
room. Clearly, the greater the number of indi- 
vidual bands over which the user has control, 
the more accurately can he or she tailor the 
system response so that it is as close to "flat" at 
the listening chair as possible. Most popular 
graphic equalizers have settled for ten separate 
control bands, which come to one- per- octave 
of the audio range. 

But what is the user to do once he or she gets 
the equalizer hooked into the rest of the stereo 
system {usually via the handy tape-monitor 
circuitry, or between preamp output and amp 
input, in the case of system comprised of sepa- 
rates?) Where do you set all those levers? 
Many users of equalizers, for want of an easy 
method of calibration, end up with sound that 
is more unbalanced and farther from being tru- 
ly "flat" than when they started. Wouldn't it 
be nice if someone came up with a graphic 
equalizer that, in addition to permitting oc- 
lave-by-octave tonal adjustment, allowed you 
to see exactly what overall response you arc 
obtaining as you vary the controls? 

Well, a company called Audio Control, 
located in Lynnwood, Washington, has done 
just that— and at a price that seems unbelieva- 
ble. Their model C-101, shown in Fig. 1, is a 
full ten-band equalizer, with separate controls 
for left and right stereo channel ganged close 



to each other. So far, that's nothing special. 
But, over at the right of the panel is a display 
panel consisting of 90 red LED's and II green 
LED's plus an assortment of pushbutton 
switches that comprise a real-time audio ana- 
lyzer. Each vertical row of nine red LED's cor- 
responds to one of the octaves controlled by 
the equalizer. Also built into the model C-101 
and accessible from the rear panel (see Fig. 2) 
is a pink-noise generator. Pink noise, for those 
who don't know, is random noise containing all 
frequencies of the audio spectrum, with equal 
noise-energy in each octave. Because of the 




logarithmic nature of the audio spectrum, plot- 
ting the amplitude of a pink noise generator 
against a log-frequency scale should produce a 
random noise output that decreases in ampli- 
tude by 3 dB-per-octave. As you can see from 
Fig. 3, that's exactly what the pink-noise out- 
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MANUFACTURER'S PUBLISHED SPECIFICATIONS: 

Distortion at IV Output, 20 Hz to 20 kHz: 0.025%. Frequency Response: 3 
Hz to 100 kHz, ±0.75 dB. Hum and Noise (ref: 1.0 volt): 96 dB (A-weighted). 
Maximum input and Output: 7.0 Voits. Input Impedance: 100K ohms. Out- 
put Impedance: 680 ohms. Center Frequencies: 32 Hz, 60 Hz, 120 Hz, 240 
Hz, 480 Hz, 960 Hz, 1.9 kHz, 3.8 kHz, 7.7 kHz, 15.5 kHz. Control Range per 
Band: ± 15 dB. Control Bandwidth (Q): 2.5. Subsonic Filter Slope: 18 dB- 
per-octave. Subsonic Filter Cutoff: — 3 dB at 20 Hz. Pink Noise Output 
Level: 100 mV (nominal). Pink Noise Output Impedance: 680 ohms. Dimen- 
sions: 19 X 3'/ 4 X 8 1 A inches deep. Net Weight: 7V* lbs. Suggested Retail 
Price: $549.00 
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put from the jack on the rear panel of the 
C-101 does. 

Now, if this pink-noise source is connected 
to a high-level input in your hi-fi system, with 
the C-101 connected, the LED display will 
show the overall response, octave by octave, of 
the entire system. That's line for making sure 
that the electronics of your stereo system are 
adjusted for flat response, but, as everyone 
knows, when the speakers reproduce those 
sounds and the room begins to play tricks with 
them, the response reaching your ears is sel- 
dom flat. Well, the usefulness of the C-101 is 
only beginning. With it, comes a calibrated 
electret microphone. When that mike is 
plugged into the back of the analyzer, it auto- 
matically switches over the LED display so 
that it now reads whatever the microphone 
hears. You simply set the mike up at your 
favorite listening spot, turn up the pink noise 
until the sounds from your speakers overcome 
the ambient noise in the room, and start adjust- 
ing the octave controls on the graphic equalizer 
section. The entire operation can be completed 
in a matter of minutes! 

To make the job easy, the display section has 
several switches. There's a sensitivity switch 
that selects either 2 dB or 4 dB per LED. {It's 
wise to start equalizing with that switch set to 
4 dB. Then, as you come close to flat response, 
you switch over to 2 dB per LED for final, fine 
adjusting.) Because pink noise is random in 
nature, and tends to fluctuate somewhat in 
amplitude of individual frequencies, there is a 
"slow" setting for the display, so that you can 
visually average out those rapid fluctuations. 

Finally, when you've got the entire system 
properly equalized, you can press a button that 
converts the display to a sound-level meter 
than reads overall sound level over a range 
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from 64 dB SPL to 92 dB SPL— the typical 
loudness-range that most of us use when listen- 
ing to our hi-fi systems. Additional switches on 
the front panel permit you to equalize either 
the program to which you are listening or the 
signal feeding your connected tape deck, since 
the back of the unit includes tape-out and tape- 
play jacks which may have been used up on 
your receiver or amplifier in connecting the 
C-I01 to your system. As an added bonus, the 
designers of the C-101 have also included a 
subsonic filter, just in case your own amplifier 
or receiver is not equipped with that feature, 
and what they call a rumble- reducing circuit 
that sums the low frequencies from both stereo 
channels, cancelling some of the out-of-phasc 
rumble components generated by your turn- 
table system. 

Lab measurements 

Table I summarizes the measurements made 
in the R.E.A.L. sound lab for both the ten- 
octave equalizer section and the pink noise/ 
analyzer section of the C-IOI. It is clear from 
those measurements that the insertion of the 
equalizer into the signal path of your hi-fi sys- 
tem is not about to introduce any audible dis- 
tortion or response abberations other than 
those which you yourself dictate by means of 
the octave band controls. Figure 4 shows the 
range of control of each of the ten hand con- 
trols of the equalizer and, as you can see, cen- 
ter frequencies are very precisely positioned 
exactly an octive apart. {The glitches in the 
display at the low-frequency end of Fig. 4 are 
caused by the test set-up that contains a bit of a 
hum- loop at those low levels, and not by the 
product being tested.) 




Summary and use tests 

That the equalizer section worked perfectly 
came as no surprise, but the real excitement of 
this product comes when you begin using its 
real-time analyzer. The convenience of know- 
ing just where you are when adjusting an 
equalizer, or tone controls, or any frequency- 
modifying elements in a hi-fi system has to be 
experienced to be fully appreciated. 

Table II presents our overall product analy- 
sis as well as our summary comments regard- 
ing its use and its effectiveness. Admittedly, 
the analyzer section is limited in its dynamic 
range, compared with more expensive profes- 
sional real-time analyzers, but as Audio Con- 
trol states clearly on the rear panel of the 
instrument, "This product is designed and 
warranted for consumer hi-fi use only. Not 
intended for pro-audio applications." Probably 
true enough, but our guess is that semi-pro and 
professional audio people who can't afford the 
multi-kilobuck analyzers for their work will 
beat a path to Audio Control's door as soon as 
they discover how amazingly much this low- 
cost product can do, R-E 



TABLE 1 
RADIO-ELECTRONICS PRODUCT TEST REPORT 

Manufacturer: Audio Control 



Harmonic distortion, at rated output (%) 

1 kHz 

20 Hz 

20 kHz 
Frequency response, (Hz-kHz) ± 1.0 dB 
Hum end noise, ret: rated output (dB) 
Maximum Input (volts) 
Maximum output (volts) 
Control range per band (dB) 
Control bandwith (Q) 

Subsonic filter cutoff and slope (Hz. dB/octave) 
Center frequencies (Hz) 



Maximum pink noise output level (mV) 

SUBJECTIVE EVALUATIONS 

Ease of use 

Effectiveness of controls 
Control action 
Accuracy of control settings 
Accuracy of real time display 
Accuracy of pink noise source 
Overall analyzer performance 
Overall equalizer performance 





Model: C-101 


R-E 


R-E 


Measurement 


Evaluation 


0.006 


Superb 


0.008 


Superb 


0.008 


Superb 


3-39 


Excellent 


90 


Excellent 


7.0 


Very good 


7.0 


Very good 


±12 


Good 


2.5 


Very good 


22, 18 


Excellent 


32, 60 .120. 240, 480, 


Very good 


960, 1.92K. 3.84K, 




7.88K, 1S.5K 




200 


Excellent 




Very good 




Very good 




Very good 




Excellent 




Good 




Excellent 




Very good 




Excellent 



TABLE II 
OVERALL PRODUCT ANALYSIS 



Retail price 
Price category 
Price/performance ratio 
Styling and appearance 
Sound quality 
Mechanical performance 



$549.00 

Medium 

Excellent 

Good 

Excellent 

Excellent 



Comments: Not very long ago, a real-time analyzer with the capabilities of the analyzer section of 
the Audio Control C-10 J would have cost several times as much as this compact unit, 
which not only serves as a real-time audio analyzer but can be operated as a sound- 
level meter {over a limited range, to be sure) and also provides a welt designed 
ten-octave graphic equalizer. Of course, It makes complete sense to combine the 
functions of an audio analyzer and a graphic equalizer In one component. The serious 
user of an equalizer, at some time or other, will have to be able to measure overall 
system response In the acoustic environment of the listening room If the equalizer is 
Intended tor anything more than a lancy sound-effects toy. Admittedly, there are other 
Indirect ways of setting up a graphic equalizer, such as the use of supplied test records 
and Inexpensive sound-tevel meters, but the procedure ol using those accessories Is 
laborious and seldom as accurate as one would like. 

The amazing thing to us Is the fact that some enterprising young engineers from a 
relatively small company In the state of Washington were able to come up with such an 
Inexpensive package that does so much. The unit meets all of Its specifications, Is a 
pleasure to use, and leaves the user with the feeling that this product Is an absolute 
must with any high-quality high-fidelity component system. 

When we first saw a prototype of this unit nearly a year ago, its designers had 
Intended not to supply a calibrated microphone, on the assumption that "most serious 
audlophlles own one anyway." We assured them that this was not the case, and that If 
they really wanted to offer an equalizer/analyzer system that was complete In every 
way, they should try to Include a microphone. Sure enough, by the time the product 
reached production, a good-quality eleclret microphone was Included in the package. 
We hope we haven't upset Audio Control's profits, since the addition of the micro- 
phone did not result in any price increase over their original price projections. Aside 
from the difficult- to-read front panel graphics, this little add-on device comes closer to 
being the "perfect" new product than anything else that we have analyzed In our lab In 
some time. 
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Kleps 30 



Pmf 10 

Clever Kleps 

Test probes designed by your needs — Push to seiie, push 
to release (all Kleps spring loaded). 
Klips 10. Boathook clamp '-grips wires, lugs, terminals. 
Accepts banana plug or bare wire lead. 4%" long. 
Kleps 20. Same, but 7" long. 

Kleps 30. Completely flexible. Forked-tongue gripper. Ac- 
cepts banana plug or bare lead. 6" long. 
Kleps 40. Completely flexible. 3-segment automatic collet 
firmly grips wire ends, PC-board terminals, connector pins. 
Accepts banana plug or plain wire. 6V*" long. 
Kleps 1. Economy Kleps for light line work (not lab quality). 
Meshing claws. AW long. 

Pruf 10. Versatile test prod. Solder connection. Molded 
phenolic. Doubles as scribing tool. "Bunch" pin fits banana 
jack. Phone tip. 5Vi" long. 

Write for complete catalog of - test probes, plugs, sockets, 
connectors, earphones, headsets, miniature components. 
A variable through your local 
distributor, or write to: 
RYE INDUSTRI 
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131 Spencer Place, Mamaroneck, N.Y. 10543 
In Canada: Rye Industries (Canada) Ltd. 
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THE BIG PLUS + 
Graphic Equalizer 



ASSEMBLED 

*200 00 

KIT 

*120 00 



' ' I 1 * 



i n * 1 1 1 1 u t 



LOADED with Quality Features! 



• Stereo . . . Eleven Bands Per Channel • Extremely Low 
Noise & Distortion • LED Peak Indicators » Center Detent 
("flat") sliders • Built-in "record" Switching • Line and Micro- 
phone Level Inputs/Outputs • Regulated Power Supply • 
Fully Guaranteed • Horizontal or Vertical Cabinets * Kit or 
Fully Assembled • Plus Much, Much More! 

Absolutely equals or exceeds overall performance 
and features of any graphic equalizer made today! 
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AARON-GAVIN INSTRUMENTS, INC. 
17231 Corla Avenue Tustin, California 92680 



Yes? IW enclosed $_ 
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-assemble equalizers ai $200.00. p.p.d. 
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COAX vs TWIN-LEAD 

continued from page 50 



coaxial cable as compared on the manufacturer's spec sheet. 
However, most installations are made when weather condi- 
tions are good (e.g., who wants to be on a roof during an 
electrical storm, rainy or sleeting conditions). 

When the twin-lead becomes wet or covered with ice, the 
loss increases substantially, exceeding that of. even poor- 
quality coaxial cable. Have you ever returned to check recep- 
tion on a twin-lead system during inclement weather? 

Coaxial-cable losses are not affected by water, ice or snow, 
or even being buried in the ground. A high-quality, low-loss 
coaxial cable has closed-cell construction that prevents the 
cable from drawing moisture. 

The difference in loss between 50 feet of twin-lead and RG- 
59/U foam-type cable is only about 1 .2 dB — about 15 percent 
more. 

If you should find that switching over from twin-lead to 
coax produces perceptible snow in the picture at the higher 
channels don't blame the coax for a bad picture. What it is 
telling you is that the signal voltage at the antenna is too 
weak and is marginal. What you need is an antenna preamp 
or a larger antenna. With such a marginal signal, even the 
twin-lead will produce snow if the weather becomes inclement. 

Is twin-lead cheaper? 

If you think coax is too costly, don't forget to include, with 
the twin-lead, the cost of standoffs, the time and expense of 
mounting them, twisting the twin-lead and routing it away 
from metal and conducting surfaces. The latter includes 
shake shingles, siding, and anything that will hold or absorb 
water. That is especially critical in high-humidity areas of the 
country. 

There are dealers who offer only one installation price 
whether it's twin-lead or coax; That is an inducement to sell 
the customer on coax. As you might expect, the coax cable is 
slightly more costly, but the dealer knows that the installa- 
tion will cost less and therefore will be more profitable. 
How? Because, he is doing both the customer and himself a 
service by offering a longer-lasting, more professional instal- 
lation; and, he's sure that, if he's done everything right, there 
will be no costly callbacks — just referrals! R-E 

OOOOOOPS! 

The diagram shown below is the corrected version of Fig. 5 
that appeared on page 49 of the June 1980 issue of Radio- 
Electronics. 



BATTERY 




GND 



•TrllSJUMPERONLYINTHE 
GRDUNDED-FJELD 

FIG. 5— PARTS PLACEMENT GUIDE for the voltage regulator. Note that 
the lumper between R7 and R9 is used only whan the circuit Is used with a 
grounded-fleld alternator. A jumper must be Installed between point "A" 
and point "B", "C", or "D", depending on the desired temperature coef- 
ficient 



MUSIC MAKER 

MY NEW IDEA IS A TONE SEQUENCER WITH 

a variable tempo, A 555 timer operated in 
an astable mode produces the tempo. The 
555's output clocks a 7490 counter which 
then drives a 7442. The 7490 counts from 
to 9 in binary and sequences the 7442 i 
from to 9. The 1 output of the 7442 
goes low when its binary equivalent ap- 
pears at the 7442's input. The 7442's out- 
put goes through some tone resistors to 
another 555 which is the tone generator. 
Its output goes to an LM380 amplifier IC 
and to the speaker. 

Here is a way you can choose a set of 
fixed tone resistors for the circuit. Con- 
nect one outer terminal of a 1000-ohm 
potentiometer to ground. The center ter- 



minal of the pot is connected to pin 1 of 
the 7442. Turn the circuit on and as soon 
as a tone appears, deactivate the 555 clock 
by disconnecting pin 14 of the 7490, If 
you deactivate the clock circuit as soon as 
the tone burst is heard you can then start 
the programming procedure. When a 
fixed tone is heard from the speaker, 
rotate the pot's shaft until the desired 
tone is heard. Then disconnect the pot 
from the circuit and measure the resis- 
tance with an ohmmeter. You can then 
replace the pot with a fixed resistor. You 
then repeat the procedure for the rest of 
the outputs of the 7442. 

The original circuit (see Fig. 1) was 
breadboarded but any method of con- 
struction may be used to build a working 
device. — Mark Dittmar 
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NEW IDEAS 

This column is devoted to new Ideas, 
circuits, device applications, construc- 
tion techniques, helpful hints, etc. 

All published entries, upon publica- 
tion, will earn $25 plus a Circuit Board 
Holder, Standard Base and Tray Base 
Mount from Panavise Products, Inc. 
(See photo below.) Selections will be 
made at the sole discretion of the edito- 
rial staff of Radio-Electronics. 




I agree to the above terms and grant 
Radio-Electronics Magazine the right 
to 1 publish my idea. I declare that the 
attached idea is my own original materi- 
al and that its publication does not vio- 
late any other copyright. I also declare 
that this material had not been previ- 
ously published. 



Title of Idea 



Signature 



Print Name 



Date 



Street 



City 



State 



ZIP 



Mail your idea along with this coupon 

to: 

New Ideas 
Radio-Electronics 
200 Park Ave. South 
New York, NY 10003 
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Tide clocks are more complex than anticipated, plus a took at 
new enclosures, a logic probe, and other tidbits. 

EARL "DOC" SAVAGE, K4SDS, HOBBY EDITOR 
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YOU WILL RECALL THE SUGGESTIONS 

from Art Williams of North Carolina in 
this column that appeared in the March 
1980 issue about the construction of a 
tide clock. Well, that one caused some 
interest, primarily because it can be built 
for much less than the cost of a commer- 
cial tide clock. However, there is a 
catch. 

I must confess to being a landlubber 
but several of you opened my eyes to the 
very real complexities of tides. The value 
of a tide clock that runs at a constant rate 
depends upon where you live! In some 
places the tides are fairly regular — 
varying only a few minutes over a 
month's span. In others, the variation is 
quite great — hours. If you didn't know 
that, welcome to the club — now we both 
know better. 

Jim Wamsley of New York sent along 
copies of the tide charts for three differ- 
ent locations covering several months. 
Now those pages of figures really were 
more than I could comprehend, so I wrote 
a simple program for my TRS-80 micro- 
computer to analyze and chart them. Voi- 
la!— there it was in a form that could be 
understood. 




DAYS 
FIQ. 1 

Some of the variations were enormous. 
Fig. 1 is a fair approximation of one of the 
charts. The time differences varied 
around the mean in cycles. Furthermore, 
I found that though the curves were 
repetitive in each of the three coastal 
cities, there were great differences from 
one location to another. In one, the mag- 
nitude of the changes was much greater; 
in another, the curves were backwards! 

In any case, predicting tides is not as 
cut-and-dried as I had thought. If you live 
in a place where the tides are pretty regu- 
lar, then our clock and the $75 commer- 
cial ones will do quite well. Others will 
need a rather complex circuit to stay 
within even 1 5 or 20 minutes of the actual 
tides. 



Now there's a puzzle for you — a tide 
clock in which the rate variations are pro- 
grammable. Unfortunately, neither the 
shape nor the amplitude of the curves is 
constant. A variable clock without the 
programming feature might be just right 
for one coastal area and less than worth- 
less in another. 

Of course, you can do the job with a 
computer but how about with a handful 
of IC's? What kind of a circuit have you 
developed or can you suggest? 

Tool source 

Do you ever goof up a project (elec- 
tronic or other) because you don't have 
the right tool for a certain task? I used to 
"make do" with the closest thing I could 
find — sometimes it worked and some- 
times it didn't. The basic problem was 
that I could easily find conventional tools 
in conventional sizes but special sizes or 
special tools were hard to locate. Then, I 
discovered Jensen. 

Jensen Tools and Alloys (1230 South 
Priest Drive, Tempe, AZ 85281) has just 
about anything you can dream up and 
many tools you have never imagined. Just 
reading their catalog is an education in 
itself. Jensen seems to have an extremely 
wide selection of name-brand tools, un- 
usual tools for special applications, and 
imported tools. 

Though specializing in tools and acces- 
sories for electronics, they offer others 
for a variety of types of work. If you need 
something special, the chances are that 
Jensen has it. 

Neat cabinets 

PAC-TEC has come up with a great 
line of molded plastic enclosures for elec- 
tronic applications. If you need a cabinet 
for your latest project, they have a wide 
variety of styles, types and sizes, A sam- 
pling is shown in Fig. 2. 

The PAC-TEC cabinets have many 
interesting and useful features. For exam- 
ple, many models have boss patterns for 
mounting components and/or mounting 
rails and guides for PC boards. 

I am sure that you, too, have suffered 
through the problem of finding an enclo- 
sure of just the right size for something 
you have built. If one of PAC-TEC's reg- 
ular sizes isn't right, there are models 




FIG. 2 

which are of adjustable size. That's 
right — adjustable! But make no mistake: 
Those aren't flimsy cabinets. Even the 
adjustable ones are firm and sturdy. 

For information and the name of your 
nearest distributor, contact PAC-TEC, 
Enterprise and Executive Avenues, Phila- 
delphia, PA 19153. 

Logic probe kit 

Recently I assembled and tested the 
new logic- probe kit by Global Specialties 
Corp. (formerly Continental Specialties), 
70 Fulton Terrace, New Haven, CT 
06509. The LPK-1 is an inexpensive 
(about $20) test instrument for use with 
digital circuits. The LPK-1 is shown in 
Fig. 3. 
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The probe has a number of valuable 
features: high input impedance; a stretch- 
er circuit to show very fast pulses, and a 
wide voltage range to accommodate most 
IC families. Such a probe is all but indis- 
pensible for building or trouble-shooting 
digital circuits. Three LED's (hi, lo and 
pulse) show the logic state of the point 
being monitored. 

The kit, itself, is well designed and 
includes an unusually good assembly/ 
instruction manual. With care, even the 
outright beginner should have no trouble 
building the LPK-1 logic probe kit. 

Breadboard accessories 

I am sure that you are familiar with 
Global Specialties' solderless bread- 
boards. How about the new accessories to 
use with them? 

The first is a pad of worksheets printed 
with the breadboard pattern. These can 
be used to plan how you will put a circuit 
on the breadboard and to record the cir- 
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cuit before you disassemble it. 

The second accessory is a pre- etched 
and pre-drilled printed circuit board with 
a pattern matching the boards and work- 
sheets. Circuits can be transferred from 
the breadboard directly to a PC board for 
a finished product at a considerable sav- 
ing in time and trouble. 

Ah! What will they think of next to 
make our "work" easier!! 

Unusual parts 

The ETCO people have come out with 
their largest catalog yet — issue "H." 

The especially interesting thing about 
this company is the nature of their stock. 
Of course, they have a wide variety of the 
usual types of items. In addition, howev- 
er, ETCO specializes in manufacturers' 
surplus — finished items, sub-assemblies, 
and parts. 

You can get the new catalog on request 
from ETCO Electronics, Dept. 1 1 3, Box 
796, Plattsburgh, NY 12901. You never 
know what you may find on the next 
page. 

Educational booklet 

A new edition of Radio Shack's "The 
Science Fair Story of Electronics , . . 
The Discovery That Changed the 
World!" is being distributed. Previous 
issues of this very popular educational 
comic book were used widely in schools 



and other groups. The current issue is 
quite well done and should prove even 
more useful. 

Copies of this free booklet can be had 
from the nearest Radio Shack store. For 
an added bonus, there are some valuable 
coupons inside. 

Letters 

I just finished answering a "pot" full of 
your letters. They prove to me that you 
are designing and building and trouble- 
shooting. 

Now, I don't mind hearing about your 
problems and on occasion, I may be able 
to help a little, I would like to hear about 
your successes, too. I'll be glad to pass 
along (and your fellow readers will be 
glad to see) your new circuits, unusual 
applications, construction and repair 
tricks, and so on. 

By the way, Tom Faron told me that 
when his mystery-lights puzzle first ap- 
peared, he got a telephone call from an 
office full of engineers halfway across the 
country. Those guys wanted to tell him 
that there was no solution! I'll bet they 
learned something the following month- 
such is life! R-E 
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Handymen! Hobbyists! 

DO-IT-YOURSELFERS! 

Let Kester Solder aid you in your home repairs or hpbbles. For that household 
Item that needs repairing — a radio, TV, model train, jewelry, appliances, minor 
electrical repairs, plumbing, etc, — Save money — repair it yourself. Soldering 
with Kester is a simple, inexpensive way to permanently join two metals. 

When you Solder go "First Class" — use Kester Solder. 

For valuable soldering information send self-addressed stamped envelope to 
Kester for a FREE Copy of "Soldering Simplified", 

I H KESTER SOLDER 

Litton 4201 WRIGHTWOOD AVENUE/CHICAGO. ILLINOIS 60639 
'*- .. . . ■ 
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The newest in home 
computers, fine stereo 
components, color TV, 
HAM radio, precision 
test equipment, 
innovative electronics 
for the home— all in 
easy-to-buiid, 
money-saving kits. 

Send today 
for your 



Heathkit 

Catalog 




If coupon is missing, write 
Heath Co., Dept. 020-672 
Benton Harbor, Ml 49022 



Send to: Heath Co., Dept. 020-672 
Benton Harbor, Ml 49022 

Send my free Heathkit Catalog now. 
I am not currently receiving your 
catalog. 

Name . 



Address . 



City. 



CL-724A 



State 

Zip L 



CIRCLE 53 ON FREE INFORMATION CARD 



(_ 

C 
l~ 
< 

§ 

75 



Catch 

the fastest 

C-meter 

under $ 200 

the autoranging 
B&K-PRECISION 

830 




Model 830 $199 
Model 820 S1 40 ( not shown) 



B&K-PRECISION was the first company 
to offer a lab-quality capacitance meter 
for under $150, now we're first with auto- 
ranging for under $200. The new 830 is 
fast, accurate and built with famous 
B&K-PRECISiON dependability. 

The 830 offers features that are tough 
to match at any price, such as 0.1 pF reso- 
lution, large 3Va-digit LCD display and fuse 
protection against charged capacitors. 
Basic accuracy is 0,2%, much greater 
than the tolerance of most capacitors. 
Measurement range extends to 199.9 mF 

Simplicity of operation is another 
strong suit for the 830. For checks limited 
to a narrow value range, the "range hold" 
capability can lock the 830 onto one range 
—an added time saver. This feature, along 
with its fast reading time, makes the 830 
especially valuable for incoming 
inspection applications. 

For applications suited to manual 
ranging, B&K-PRECISION offers the 
LED readout 820 at an even lower cost. 

With either B&K-PRECISION 
C-meter you can, measure unmarked 
capacitors . . .verify capacitor tolerance . , . 
measure cable or switch capacitance . . . 
match capacitors for critical applications 
. . . measure complex capacitor networks 
... set trimmer capacitors. 

For more information, contact 
your local distributor and see why 
B&K-PRECISION is now the leading 
supplier of digital capacitance meters. 
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DYNASCAN 

CORPORATION 

6460 West Cortland Street 
Chicago. Illinois 60635 • 312/8B9-9087 

Intl. Sis.. 6460 w. Cortland St., CfltnQO, IL 60635 

Canadian 5al«; Atlas Electronic*, Ontario 
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More information on new products is available. Use the 
Free information Card inside the back cover. 



DIGITAL MULTIMETERS, model WD-759 and 
model WD-758, are 3 '/.-digit instruments with a 
choice of LCD or LED displays. The LCD model 
WD-759 indicates function as well as value on its 
display. Measurement ranges lor both models 
are from 100 mV to 1000 VDC and up to 600 VAC. 



* 
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The DMM's have an accuracy of 0.1%, Input 
impedance of 10 ohms, and can measure high or 
low power ohms on all resistance ranges. A 1 
amp fuse, high-voltage probe, AC adaptor, and 
carrying case are supplied. Model WD-759 is 
$159 and Model WD-758 Is $149.— VIZ Mfg. Co., 
335 E. Price St.. Philadelphia PA 19144. 

PROTOTYPE BOARD, model CM-600, Is de- 
signed for sold erl ess construction of prototype 
circuits. The neoprene board measures 4% X 6 
inches and has 2280 holes on . 100-inch centers. 
Components are easily mounted by inserting 
leads Into holes, and interconnections can he 
made using No. 20 or No. 22 AWG wire jumpers. 
Components or leads are simply pulled out, mak- 
ing easy circuit changes possible. Accessory kit 
RW-50 contains 50 pieces of No. 20 AWG jumper 




wires from V4 inch to 4 inches long. RW-50 Is 
$2,95; CM-600 Is $6.95.— O.K. Machine & Toot 
Corp., 3455 Conner St., Bronx, NY 10475. 

BENCH-TOP VARIABLE TRANSFORMERS, 

models 3PN1510V and 3PN1S20V, come 
equipped with Integral voltmeter. Model 
3PN1510V is rated at 15 amps, 0-140 volts AC 
output from 120 volts AC in. Model 3PN15S0V 
can supply 9.5 amps, 0-280 volts AC from 240 
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volts AC line input. Each variable transformer 
features a built-in expanded-scale voltmeter; 
ventilated steel enclosure; three-conductor 
grounded plug; on-off switch; pilot lamp, and 
fused output circuit. Price for the 3PN '1510V Is 
$158 and for the 3PN1S20V, $162.— Staco Ener- 
gy Products Co., 301 Gaddis Blvd., Dayton, OH 
45403. 

MODULAR TELEPHONE ACCESSORIES and 
free-standing rack display are intended tor retail- 
ers of home-improvement products. Designed 
exclusively for the do-it-yourself market, the line 
features 10 Items — from 25-foot replacement 
cords with modular plugs to modular phone jacks 
and free-end phone hook-up wire in 50-foot colls. 
Each accessory is available Individually, or retail- 
ers can order an assortment with a free-standing 
display rack and sign. A free consumer booklet 




CIRCLE 152 ON FREE INFORMATION CARD 



CIRCLE 154 ON FREE INFORMATION CARD 



with helpful information on planning and installing 
modular phone accessories is offered for display 
with the line. — GE Wiring Device Business De- 
partment, 95 Hathaway St., Providence, Rl 
02940. R-E 
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More information on computer products is available. 
Use the Free Information Card inside the back cover. 



AUDIO-SPECTRUM ANALYZERS for the TRS-80 
and Apple computers, the VTU02 and AIB232 
provide real-time video display of audio spectrum 
from 20 Hi to 20 kHz. The spectrum is divided 
Into 31 third-octave bands making the device 
useful for both serious audiophile and profession- 
al use. The analyzers can be used for measuring 
sound and noise levels, for optimizing the equali- 
zation of audio systems and for speech and 
sound pattern recognition. 

Each analyzer Is designed to Interface with Its 
host computer with a minimum of fuss. The model 
VTU02 plugs directly into the TRS-80 expansion 
port (and provides an equivalent port for further 
expansion), and the model AIB232 goes into one 
of the Applets card slots. 

The AIB232 can make dynamic use of the color 
capabilities of the Apple since the color of each 
bar of the display is under software control. One 
or several of the bars can change color in real 
time. 
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Because of the capabilities of the computers, 
great flexibility in the manipulation of the ana- 
lyzed data is permitted. Data can be stored and 
compared with past, future or other channel 
information. The software to run the analyzer is 
supplied In machine language but is accessed 
from BASIC. Three BASIC programs are provided 
with each unit: Interactive Operation. Minimal 
Operation and Self-Test. Because the machine- 
language program Is callable from BASIC, the 
user can easily write his own programs tailored to 
his particular needs. 

The VTU02 for the TRS-80 lists for $595 and 
the AIB232\or the ,4pp/eis$545. A similar unit for 
the PET, the THS224, is available for $595.— 
Eventide Clockworks, Inc., 265 W. 54th St., New 
York, NY 10019. 

VOICE-RECOGNITION DEVICE, the TRS-80 
VOXBOX. permits owners of TRS-80 computers 
to experiment with "voice recognition." The unit 
makes it possible to program the computer to 
respond to spoken words. Single words or 
phrases may be used to enter data, to control and 
instruct the TRS-80 without having to type on the 
keyboard. 

The VOXBOX can be programmed to recognize 
up to 32 words or phrases. The user decides what 
words are to he used and programs the computer 
to respond to them appropriately. 

The VOXBOX is said to recognize correctly 85- 
95% of the words used, provided that the user 
takes reasonable care in speaking clearly and 
distinctly. However, it is recommended that the 
unit be used primarily for entertainment and 
experimentation, 

A Level II TRS-80 system with at least 16K of 
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RAM and cassette recorder are required to use 
the device. A machine language "driver" pro- 
gram and three demonstration programs, com- 
prehensive owner's manual and push-to-talk dy- 
namic microphone are supplied with the unit. 

The TRS-80 VOXBOX is available for $169.95 
from Radio Shack Computer Centers and partici- 
pating Radio Shack stores and dealers nation- 
wide. — Radio Shack, One Tandy Center, Fort 
Worth, TX 76102. 

Z-80 BOARD for the Apple II, the Z-80 SoflCard, 
allows Apple users to run software written for 2- 
80-based computers. In addition to the plug-in 
card, the SoflCard package includes CP/M and 
Microsoft Disk BASIC. 

The package will run on any Apple, from the 
Apple /Mo the Apple II Plus with Language Card. 
No hardware or software modifications are 
needed to use the SoftCard and the user has the 
option of using either It or the Apple's own 6502 
microprocessor. 

The package requires an Apple //with at least 
48 K of RAM and a single-disc drive. Suggested 
retail price is $349.— Microsoft Consumer Prod- 
ucts, 10800 Northeast Eighth, Suite 507, Belle- 
vue, WA 98004. 
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ARITHMETIC PROCESSOR UNIT, model 781 IB, 
enhances the mathematical capabilities of the 
Apple II. The board, which plugs into one of the 
Apple ITs expansion slots, executes all Applesoft 
mathematic functions, plus additional trig func- 
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tions not available In that language. The F811B 
has a precision of 6.5-plus significant digits and 
offers a range of approximately 10 1!O . It Is avail- 
able fully assembled and tested, with complete 
documentation. Price Is $399.95. — California 
Computer Systems, 250 Caribbean Drive, Sun- 
nyvale, CA 94086. R-E 
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Build the World Famous 

CHROMA-CHIME 

Give your friends a 
warm welcome. Yes, 
think how delighted 
and amazed they 
will be to hear 
the musical 
Chroma-Chime play 
when they press 
the front door belli 

The Chroma- 
Chime uses a 
microcomputer 
to ploy 24 
well-known tunes 
instead of fhe regular 
ding-dong bell or buzzer. This British designed 
unit uses a Texas Instruments IMS 1000 specially 
programmed with a complete repertoire of 
tunes built In. The kit Is simplicity Itself for ease 
of construction. Absolutely everything needed 
is supplied, Including: 

* Resistors, Capacitors, Diodes, 
Transistors, I.C. Socket and 
all hardware 

* Texas Instruments TMS 1000 
microcomputer 

•* Comprehensive kit manual with 
full circuit detail* 

* Ready drilled and legended 
pcb Included 

When built, simply substitute for your old door 
chime or bell, no additional wiring needed, can be 
operated either from a 16 volt AC transformer or 
from two regular 9 volt batteries. 

Plays 24-well-known tunes Including: 
Star Spangled Banner 
William Tell Overture 
Greensleeves 
Mozart Sonata 
Oh came all ye faithful 
plus many other popular favourites. 

* No previous microcomputer experience 
necessary 

* All programming retained Is on chip BOM 

* Fully guaranteed. 





IMS 1000 N-MP0027A 
Microcomputer chip 
available separately If ' ' / 

required. Full 24 tune device supplied 
with ddta sheet and fully guaranteed 
only $12.50 Incl. p fc p. 



To order, send either a personal check or money 
order, alternatively we can deduct from your Visa 
or Master Charge account. 

Absolutely no risk, money back if not delighted, 
$39,95 inclusive of air mall, direct to the USA. 
Delivery may take 14 to 28 days. 

Ordering from the UK is Just like any other place In 
the USA. 10,000s already sold! 

^O^HROMATj!oNIcTrIVe7wAy7 " 

I HARLOW, ESSEX, ENGLAND. 
Our phone (01144) 279 418611 



Please send me., 

NAME 

ADDRESS 



..kits 



I I enctose checks value S «■£- 7. bo 

or debit my Via/Master Charge account no: 



I 







Signature 

Dealers note: Available in Sc II or 
ready built from:- timer* Produce 
| Sales Inc Chicago. Tel: (312] 263 6231 ! «1S>3 
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A new all-in-one communications analyzer that does just about every- 
thing except replace defective components. 

HERB FRIEDMAN, COMMUNICATIONS EDITOR 



THE DIFFICULTY WITH CONSUMER EQUIP- 
ment designed "to the leading edge of 
the state of the art" (a phrase that roils 
off the tongue with grace and style) is 
that it is often ahead of the test equip- 
ment needed for service, and for certifi- 
cation that it works within specifica- 
tions. I well remember the seemingly 
unending quantity of BC-22 1 frequency 
meters, sold as WWII surplus, that 
ended up in both amateur shacks and 
professional service shops. Almost as 
endless were the technical articles on 
how tcrupgrade the BC-22 1 's accuracy 
from 0.05% to 0.01%. Suddenly, along 
came CB with its 0.005% frequency tol- 
erance and the king was dead, for the 
technology that went into the least ex- 
pensive CB transceiver was years ahead 
of the average test equipment— in par- 
ticular, "surplus" frequency meters. 

Fortunately, solid-state service equip- 
ment was able to meet the new, tighter 
tolerances at modest cost, and for 
almost a decade we have been able to 
accommodate the new radio devices by 
simply adding another instrument or 
two to the workbench. 

But with the expansion of the radio 
services to 220 MHz, then 450 MHz, 
and now the 900 MHz (for telephone 
"cells"), greater use of FM and SSB, 



and assorted FM bandwidths, the user- 
equipment has once again moved 
beyond the limits of much test equip- 
ment, and the test bench is starting to 
fill up again with bits and pieces of test 
equipment. 

The truth of the matter is that much 
of our test gear is obsolete for com- 
munications use. particularly so if we 
consider the computerized communica- 
tion equipment standing on the side- 
lines, waiting to enter the marketplace. 

One way to clean off the test bench, 
accommodate the servicing and testing 
of most modern communications gear, 
and be prepared for the computerized 
equipment of tomorrow is with the new 
Motorola R-200IA Series Communica- 
tions System Analyzer. 

You name it, and the R-200IA does 
it. For example, the operating modes 
are: AM/FM/CW/SSB Monitor, AM/ 
FM/CW/DSBSC generator from 10 kHz 
to 999.9999 MHz. code synthesizer, 
spectrum analyzer, duplex generator, 
frequency counter, digital voltmeter, 
wattmeter, IF display, and oscilloscope. 

The scope alone is "something else" 
in test gear. In addition to functioning 
as an ordinary scope, it provides both 
graphic and alphanumeric display of the 
test results, as well as alphanumeric in- 
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formation on the test signals. 

A front-panel view of the R-200IA 
along with one of the many scope dis- 
plays is shown in Fig. I , Starting at the 
upper left of the scope display and 
going across we see that the Motorola 
test set is functioning as an FM signal 
generator with a 45 ! .9550-MHz output 
frequency accompanied by a I27.4-Hz 
PL (Private Line) tone: the RF output 
level has been set for 0.4 pV (-114.9 
dBm). the SINAD (receiver sensitivity) 
is 1 2.8 dB and is also represented by an 
analog line segment, and the trans- 
mitter's deviation is ±4.15 kHz, also 
represented by a line segment. 

To accumulate the individual test 
equipment necessary to duplicate the 
R-200IA's functions would be prohibi- 
tively expensive; the RF spectrum- 
analyzer mode alone represents about 
$5000 worth of hardware. It would also 
require a small room or a large closet to 
house the individual pieces. Yet, thanks 
to computerization (a 6800- series micro- 
processor and digitizing), all functions 
are accommodated in a cabinet mea- 
suring about 16" wide x 8" high x 21" 
deep. It weighs 45 lbs when AC-powered, 
but is a little heavier when equipped with 
batteries for portable operation. 

As for complexity: Again, the com- 
puter comes to the rescue. If we exclude 
the scope's normal operating controls, 
such as trace position and horizontal 
timebase. the grand total is 23 controls 
and switches plus a keypad, with most 
of the control being accomplished 
through the keypad. LED indicators 
clearly show what functions are in use 
and what's being displayed on the 
scope. 

For example, assume that you want 
the generator set to the FM mode. Un- 
der the row of LED's indicating the 
signal-generator mode are small push- 
buttons with up and down arrows. 
Simply press the appropriate button 
until the LED that indicates FM is lit. 
Do you need a continuous private-line 
tone? Look at the row of LED's indi- 
cating modulation and depress the up 
or down button until the PL LED lights. 
Do you want the display to indicate the 
percent modulation? Simply press the 
appropriate button until the LED oppo- 
site the modulation legend lights. 

Virtually all functions and frequencies 
are at the touch of a button, making one 
of the most modern, complex test sets 
no more difficult to operate than many 



toys. (In fact, I know of some toys that 
are more difficult to get working.) 

Now that we've touched on some of 
the most popular functions of the R-2O01A 
it's time to go a little deeper into the 
nitty-gritty. 

The oscillator can be set to within 
100-Hz resolution with an accuracy of 
±1 x 10" 6 from 0°C to 55°C. If you 
need even greater accuracy, select a 
timebase housed in an oven. This type 
is available with an accuracy of ±5 x 
10~ 8 over the same temperature range. 
(Warmup to ±5 x I0~ 7 of final fre- 
quency in 20 minutes.) 

The oscillator's spurious output is 
better than 40 dB down, while harmonic 
attentuation is greater than 15 dB. 

FM frequency deviation is to 50 kHz 
peak, from 5 to 10 kHz. ± 1 dB, using 
internal, external, or microphone 
modulation or all simultaneously. 

Amplitude modulation is to 80% 
with ±10% full scale readout accuracy, 
from 5 to 10 kHz, ±1 dB, again with 
internal, external or microphone modes. 

The carrier suppression of the DSBSC 
carrier output (1-500 MHz) is better 
than 25 dB. 

The frequency range of the monitor 
mode is 1 to 999.9999 MHz, with 100- 
Hz resolution. Accuracy is equal to 
that of the master oscillator timebase. 
Input sensitivity is 1.5 y\ for 10 dB 
SIN AD (±6 kHz modulation acceptance) 
and 7 fjV for 10 dB SIN AD (± 100 kHz 
modulation acceptance). 

A built in RF-wattmeter covers 0.2 to 
125 watts from 1 to 1000 MHz. 

The code synthesizer generates fre- 
quencies from 50 Hz to 9.9999 kHz with 
a 0. 1-Hz resolution and an overall fre- 
quency accuracy and stability of 0.01%. 

The spectrum analyzer's frequency 
range is 2 to 1000 MHz, with full-scale 
frequency dispersion adjustable between 
I and 10 MHz. 

There are other goodies, too numer- 
ous to mention, including an adjustable 
frequency-offset duplex generator. Your 
best bet for additional information and 
in-depth coverage of the Communica- 
tions System Analyzer, giving many 
ideas on using the device for all com- 
munications equipment — CB, amateur, 
VHF/UHF — -is Motorola's descriptive 
brochure, available from Motorola's 
Test Equipment Products Dept,. 1313 
E. Algonquin Rd., Schaumburg, 1L 
60196. R-E 
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Get A GNOME 

the original micro-synthesizer 

Every day more people discover that PAIA's 
GNOME is the most versatile, cost effective 
special effects device on the market today. 

John Sitnonton'a time-proven design 
provides two envelope generators, VGA, VCO 
Slid VCF in a low coat, easy to use package. 
Use alone with it's built in ribbon controller or 
modify to use with guitar, electronic piano, 
polytonjc keyboards, etc. 

The perfect introduction to electronic music 
and beet of all the Gnome is only S59.95 in 
easy to assemble kit form. Is it any wonder 
why we've sold thousands? 




) Send GNOME MICRO- SYNTHESIZER Kit 

I $59 ,95 plus S2.00 postage I 
) GNOME MICROSYNTHES1ZER 

(Fully Assembled) S100.00 plus S2 postage 
I Send FREE CATALOG <tf5> 

name 



address 

city, 

visa 
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(105)843-9626 
. 1020 W. Wlkhire Blvd. Okliboftia City, OR 73116 j 
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Put Professional Knowledge and a 

COLLEGE DEGREE 

in your Electronics Career through 

HOME 
STUDY 




Earn Your 

DEGREE 

by correspondence, while continuing your 
present job. No commuting to class. Study 
at your own pace. Learn from complete and 
explicit lesson materials, with additional 
assistance from our home-study instructors. 
Advance as fast as you wish, but take all 
the time you need to master each topic. 

The Grantham electronics degree pro- 
gram begins with basics, leads first to the 
A.S.E.T. degree, and then to the B.S.E.T. 
degree. Our free bulletin gives complete 
details of the program itself, the degrees 
awarded, the requirements for each degree, 
and how to enroll. (We are located at 2500 
S. LaCienega Bl., Los Angeles, Calif.) Write 
to our mailing address shown below for 
Bulletin R-80 

Grantham College of Engineering 

P. O. Box 35499 

Los Angeles, California 90035 

Worldwide Career Training thru Home Study 



Hold every thing! 

Get a #324 PanaVise Work Center. 

Here's everything you need to hold every- 
thing you work with ... in one money-saving 
package! Write for 
FREE catalog today. 



2850 E, 29th St., 
Long Beach, CA 90806 
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Want to cut out 

a career as a 

two-way radio 

technician? 

MTI offers the only training for 
professional FM two-way radio 
available- Qualified technicians 
are employed in government, in- 
dustry, and public service. But 
training is your key. 

You could cut out a career as 
a two-way radio technician by 
cutting out this coupon. We'll 
send you information on how you 
can learn more about this spe- 
cialized field, at home. 

Name 

Address 

City 



State/Zip 



B3G 



MTI 



Mobile Training 
Institute 

Box 735, Camp Hill, PA 170TI-U.S.A. , 
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SOLID STATE 

CLOCK/CALENDAR KIT 

0101 Displays time of day, date or alternates 
between both automatically. May be connected to 
S ohm speaker for alarm clock. Operates from 1 20 
VAC 60 Hz »■«■■„■. *„„ ~, 

$49.95 Oak case extra. $29.95 

UNIVERSAL V^" 
DESIGNER 

KIT 6ioo 

Indispensable aid to 
digital ICdesign. 2 
pushbuttons, 2 readouts, 
4 switch outputs, 8 LEDs, 
^_» 2 generators. 
•_'™Ll 2 counters. 5V 
!£«;,.. ^^ supply pins. C****'"' 549.95 
'.' _^ Breadboard extra. S59.95 assembled 

61 01 Digital Logic Course $29,95 
ASK FOR OUR FREE 8-PAGE CATALOG 




»**»• 



VB* 


a 



1 4905 N.E. 40th. Redmond. WA 9B052 |Z06| 883-9ZDD 

c 1 01 SOL 10 STATE CLOCK CALENDAR K IT H» JS 

o 0101 OAK CASE FOR ABOVE 7S.SS 

□ 0100 UNIVERSAL DESIGNER KIT J9.95 

= «1Q0 ASSEMBLED DESIGNER KIT 59.S5 

O OT 535 BREADBOARD H.00 

a OT SSB BREADBOARD 2.50 

O S101 DIGITAL LOGIC COURSE 29.95 

ADD S2 50 PER ORDER POSTAGE AND HANDLING 

R-7 
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More information on radio products is available. Use the 
Free Information Card inside the back cover. 



SCANNER, The Bearcat 300 Service Search, is 
a radio with over 2000 pre-programmed frequen- 
cies and offers 1 1 services. includlDg police, fire, 
marine, ham, government, and business. By 
pushing a button, the radio will automatically 
search the actively assigned frequencies for the 
service selected. The scanner also has 50 user- 
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programmable channels. Frequencies are 
changed and stored by keyboard entry and can , 
be in any combination from the seven VHF and 
UHF bands. Other features Include hold, resume, 
and speed controls, search between frequences. 
and a digital display that also shown time. Mea- 
sures 12'//' X 3Vt" X 7". Price Is $499,95. 
— Electra Co., P.O. Box 29243, Cumberland. IN 
46229. 

ANTENNA SIGNAL BOOSTER, the Indy Long 
Ranger, is a solid-state system designed for CB 
radios. It operates by a preamp that boosts the 
receiving signal up to three times, giving an addi- 
tional three S units or more for AM or SSB. Tuned 
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to 27 MHz, it runs on positive or negative ground, 
and features an adjustable gain control. Comes 
complete with instructions and adhesive pad for 
Installation. Suggested retail price Is $19.95, 
—ESP Systems Development, Inc., 28189 Keh- 
rig Dr., Mt. Clemens, Ml 48085. 

AMATEUR RADIO SPEECH CLIPPER, model 
HDP-1220 BW, Is designed for use with the Heath 
Company's SB- 100/101/102 and HW-100/101 
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transceivers, and with the SB-400/401 transmit- 
ters. Average SSB output is Increased by 66%— a 
little below full key-down CW output. Unlike some 
other speech clippers on the market, ihe HDP- 
1220 Installs In the IF strip of the rig to produce 
true RF processing. A specially-designed IC gives 
hard, symmetrical clipping, and a built-in SSB fil- 
ter keeps both audio and signal narrow and 
clean. The unit comes fully-assembled and can 
be Installed In just 1E to 30 minutes using only 
three cables (supplied). No irreversible modifica- 
tions need be made to the rig. Price of the HDP- 
1220 speech clipper is $149.95 fully assembled. 
Heath Company, Benton Harbor, Ml 49022. 

AM/FM/CB ANTENNA, mode! TL-15. is a manu- 
ally-operated trlway antenna designed to fit Gen- 
eral Motors and narrow-fender cars. The custom 
top-mount antenna has a 72-inch cable and a 
single 42-inch mast. Its top-loaded whip is easily 
removable for protection against theft. Sug- 
gested retail price for the TL-15\& $39.30. Harada 
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Industry of America, Inc., Dept. P, 1900 W. Arle- 
sia Blvd., Compton, CA 90220. 



SATELLITE TV RECEIVER, model 4200. Is a low- 
cosl fully tunable receiver covering all channels 
from 3.7 to 4 GHz. It provides dual audio outputs 
of 6.2 to 6.8 MHz. with other outputs available. 
The unit features a built-in LMA power supply and 
Is compatible with video monitor and VTR Input. 
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Available In 1-9 quantities for $1,995; other quan- 
tity prices on request, — International Crystal 
Mfg. Co., Inc. 10 No. Lee, Oklahoma City. OK 
73102. R-E 



Use your oscilloscope for easier and faster troubleshooting 

JACK DARR, SERVICE EDITOR 



THIS DEPARTMENT GETS A LOT OF MAIL 

asking for help in locating faults in any- 
thing electronic. In our "armory" we 
have one instrument that can make find- 
ing those answers a lot easier: that is the 
oscilloscope. (Up ( ,to just a few years ago, 
it was the most bought and least used 
instrument in a shop. From a random sur- 
vey, I doubt if as much as 10% of the 
service technicians used the scopes they 
had!) Yet, it's the most versatile test 
instrument in the shop. Properly used, it 
can do almost anything. Many of us think 
it's hard to use; it is not. Let's have a look 
at a few typical jobs it does so well, and 
how easy they are to do. 

What's the first question we ask our- 
selves when we begin a diagnosis? It 
should be "What is this not doing that it 
ought to be doing?" In all cases, that 
means that something in there is stopping 
a signal — keeping it from going through 
the circuitry and getting to the places it 
ought to be. It can be anything from a 
sweep signal, to audio, IF, color — any- 
thing. What we must have is an instru- 
ment that will show us the signal and find 
out just how far it goes. 

That instrument is the scope; it's the 
only tool that can do it. You can look at it 
and get an unmistakable answer. Other 
instruments may be reading hum, inter- 
ference, oscillation, etc., and make you 
think it is a signal. Not the scope; it shows 
you the signal, or — just as important — 
shows you where it isn't. Find out where 
the signal stops and you have the one clue 
that will help you solve the problem. 

In many cases, you must use the 
scope— in sync problems, for instance. 
Letters ask me "How can I solve this sync 
problem? I don't have a scope — just a 
multimeter." The answer is "Only with 
great difficulty!" Meters are important: 
After you find the point of failure you use 
them to get more clues as to the exact 
nature of the fault. DC voltage, resistance 
readings, continuity, etc., are necessary, 
but you do not want to waste time making 
them at random. That isn't testing; that's 
just "poking at it!" 

The scope is the major instrument for 
my favorite test- method. First, identify 
the faulty stage. Start at one end of it and 
go through it from input to output until 
you find where the signal stops. Just hit 
each test point with the scope probe and 
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FIG. 1 



see what's there. It takes longer to identi- 
fy the test points than it does to make the 
tests. 

Let's look at some actual cases where a 
scope provided the key to the problem. 
One very old symptom is "no video, but a 
good raster." The signal is being stopped 
dead somewhere in the signal-path. The 
best test for that is to check for the video 
signal at the video-detector output. If it's 
there, you have cleared all of the RF/IF 
stages and the AGC, in one jab! The 
problem is then in the video stages. 

Another, and really annoying fault is 
feedback. The stock symptom of that is a 
whole lot of problems all at once — weak 
video, distortion, poor sync, lines and 
wiggles in the picture, and others. When 
you see something like that, start looking 
for something that is common to all of the 
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affected stages. That is the DC power 
supply. Poor filtering can allow feedback 
between stages and cause all kinds of 
weird things. Here again, a "one-jab" test 
with the scope tells you. Just touch any of 
the B+ lines and look for any sign of a 
signal. You should see nothing but a nice 
straight line; if you see any signal at all — 
pulses, hash, or anything else— the filter 
circuits aren't doing the job. (See Fig, 1). 
Check the filter capacitors. 

Speaking of testing filter and bypass 
capacitors, the scope makes a great in- 
circuit tester. Touch the scope probe to 
the terminals of a capacitor in the set 
while the set is in actual operation. That 
will catch bypass capacitors that aren't 
doing the job. Just check on the hot ter- 
minal; you should see no signals at all. 
Check every bypassed point; emitters, 
bottom ends of coupling transformer pri- 
maries, etc. That is very useful in color 
circuits! 
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FIG. 2 



FIG. 3 

Audio distortion can be tough, but a 
scope makes it easy. Feed in a known sig- 
nal, then just follow it through until you 
find the point where the distortion shows 
up. Distortion is a common problem in 
common-emitter amplifiers with a by- 
passed emitter resistor. Scope the emitter 
of the output transistor; there should be 
no signal here. If there is, the bypass 
capacitor is open and the resulting degen- 
eration upsets the stage. Clipping is an- c 
other common problem. Follow the same -< 
test method. Feed in a signal at the proper to 
level and trace until you find the stage § 
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that is clipping. If you have a function- 
generator with a triangle-wave output, try 
using it as the signal source. The sharp 
peaks will instantly show up any sign of 
clipping. (Fig. 2.) 

Checking the output power of power 
amplifiers is easy. Feed in a signal and 
scope the output. Now, raise the volume 
until you see it start to clip. Back off until 
the clipping has disappeared, then read 
the P-P voltage. That can be converted to 
power using the formula: P = E X I. 
(Don't forget to convert P-P to RMS!) 

Some really obscure problems are a 
cinch to isolate with a scope. One is 
creeping current in horizontal output 
stages (tube sets). Scope the grid drive 
and watch the waveform (See Fig. 3). 
The normal waveform has a sharp peak. 
You may see that peak start to flatten out 
as the tube warms up. The current rises in 
step with the flattening. The fiat peak 
keeps the tube turned on for much too 
long, and raises the average current. That 
is caused by grid-emission in the tube. 

The scope can be the most useful 
instrument on the bench. Get one — and 
use it. It's not at all hard; all you do is 
touch the probe to the point you want to 
check, and adjust the controls for a stable 
waveform. Some of the new DC-coupled 
scopes can be used as DC voltmeters 
although I'm not realty too impressed 
with that application. I prefer to use a DC 
voltmeter. 

I've always been an ardent advocate of 
using a scope. Try using yours for a while 
and I'm sure that you will become as 
strong an advocate as I am. 

Correction 

In the April issue, I said that I couldn't 
find an address for an old and reputable 
company, Dynaco. That much was true — 
I couldn't. However, I have had quite a 
few letters already from (rightfully) in- 
dignant readers, saying "Dynaco is not 
dead; they're alive and well, and living in 
Canton, MA 0202 1 !" My apologies to all, 
and especially to the company who have 
been making very good hi-fi equipment 
for a long while. The correct address is 
"Dynaco, Inc., 110 Shawmut Road, Can- 
ton, MA 02021". This information is now 
in my files! R-E 



service 
questions 

TOUCH-PLATE SWITCH 
Someone has "worked" on this Pana- 
sonic set before. Most of the damage is 
now cleared up, but that feather-touch 
switch puzzles me. It's been taken apart 
and I can't tell what's missing. I'm a little 
lost— KM., Pittsburgh, PA. 



This is a "touch-plate" switch circuit. 
Just touch the switch and it turns on or 
off. So, all the switch has in it is a small 
metal blob or contact. This goes to an 
oscillator circuit, then to a waveshaper 
squaring amp, then to a trigger that turns 
on the switch transistor. This last stage is 
apparently a flip-flop. The first touch 
turns it on; the next touch turns it off. 

Trace the circuit through from the 
oscillator, checking the pulses, DC volt- 
ages, etc. This is a rather unusual circuit, 
and I don't understand all of it. However, 
it should be fairly easy to check out. Look 
for open diodes, transistors, etc., plus bad 
solder joints! 

VERTICAL OUT 

The vertical sweep went out on this 
Zenith 19FC45. Found that the picture 
tube was also out, tool Replaced all parts 
but I'm afraid to turn it on. Any advice? — 
G.A., Richmond Hill, NY. 

One very good piece of advice! Find the 
4-legged capacitor on the collector of the 
horizontal output transistor, C229-a and 
C229-b, and change it! If this breaks 
down it can cause damage to the picture 
tube. Zenith distributors have an im- 
proved version of this capacitor and I 
would definitely recommend putting this 
in before you light the fire. 

RED HOT DAMPER 
I'm up a tree! The damper tube in this 
CTC-31 gets red hot. New damper tube, 
flyback, yoke, etc., didn't help. I've 
checked everything I can think of and no 
results, I even unhooked L29 from the 
cathode of the damper, and it still gets 
holt Can you tell me what's going on 
here?—J.R„ Detroit, ML 

Red-hot with the cathode of the damp- 
er floating 1 . Current has no place to go, 
or shouldn't have. Logical analysis says 
that the cathode of this tube is grounded 
somehow. If an ohmmeter shows no 
ground here, replace the damper socket. I 
suspect a carbon path or breakdown of 
the insulation between this socket pin and 
ground. Something is taking a lot of cur- 
rent here, and this is about the only thing 
you haven't tried. (Good luck!) 

TAPE-PLAYER MOTOR HINT 

Ken Boren (who forgot to include his 
address!) sends this one along, and it 
sounds good. He says that he was replac- 
ing motors in 8-track tape units, because 
of excess slippage. Cleaned motors, put 
back together, and they did much better. 
Finally got a callback on one that had just 
been replaced. 

Noticed that when the flywheel was 
taken off, the motor shaft looked very shi- 
ny and smooth; new motor's shaft was 
dull and rough looking. Got idea; sanded 
the old shaft till dull, put flywheel back, 
and it runs like a charm. Been working 
for a month or more!! So, look for pol- 
ished shafts and roughen them up and 
these things can be fixed a lot easier. R-E 
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Fig. 11— ALTERNATE MEANS of sir (low con- 
trol. It is important that dampers close lightly. 

Center power supply will be needed. 

A special inlet must be added to your 
heating/air-conditioning system to sup- 
ply the fresh air. That inlet should be 
placed under the eaves of the house so it 
will be shaded and not subject to the 
direct rays of the sun. The outside sensor 
should be installed near it. A filter grill, 
or at the minimum, a 'A-inch screen grid 
cover, is advisable at the opening. Attic 
air should not be used because of the 
extreme temperatures encountered in the 
summer. 

The fresh air should be ducted into the 
return air plenum to enable the central- 
system fan to distribute the air equally 
throughout the conditioned area. An out- 
let for the waste air should be provided 
for use in the fresh-air mode and the air 
should be exhausted into the attic to keep 
the attic temperature closer to inside tem- 
perature, thus reducing the heating and 
cooling load. Diagrams showing the two 
methods of feeding fresh air into the 
home's climate-controlled environment 
are in Figs. 10 and 11. The integrity of 
the fresh air duct and louvers is important 
in that, if air leakage occurs, the efficien- 
cy of the heating or cooling units will be 
impaired. Finally, remember that this 
system is not proportional and that a sim- 
ple open-close actuator will suffice. R-E 



Put your 
money where 
your Heart is. 
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Heart 

Association 

WE'RE FIGHTING FOR YOUR LIFE 



FREE KIT Catal og 



AUTORANGE DIGITAL CAP-METER 
KIT. Still the Vtsl for only $7-1.95 

Phono 415-447-3433 

Write or Plione for FRES CATALOG 
Average 1 minute Saturday call is Zlf 



conroins 
TEST & 
EXPERI- 
MENTERS 
EQUIP 



ri.^r SCIENTIFIC INSTRUMENTS 
UM^JE aox I054R LIVERMORE C 



BOX I054P LIVERMORE CA 94550 



PLANS & KITS 

ELECTRONIC organ kits. The ultimate design. 
Sounds tike a pipe organ. Build it to sell or build it 
to keep. Models for churches, homes, clubs, pizza 
parlors. Send $2.00 for demo record and catalog. 
DEVTRONIX, Dept, 70. 6101 Warehouse Way, 
Sacramento, CA 95826 

PRINTED circuit boards from sketch or artwork. 
Kit projects. Free details. DANOCINTHS INC., 
Box 261, Westland, Ml 4B1BS 

SPEAKERS. Save 50%. Build your own speaker 
system. "Free catalog" write: MC GEE RADIO, 
RE 1901. McGee Street. Kansas City, MO 64108 

SATELLITE TV antenna build for $300. Detailed 
plans $30. NUMAN ENTERPRIZES, Rt. 1, Box 
357, Jonesboro, TE 37659 

PROJECTION TV . . . Convert your TV to project 
7 foot picture. Results equal to $2,500 projector. 
Total cost less than $20.00. Plans & lens $16.00. 
Illustrated information free. MACROCOMGJ, 
Washington Crossing, PA 18977 

"PCB as low as 15$ sq-in. free drilling, also PTH. 
INTERNATIONAL ENTERPRISE, 12507 Brent, 
Cerrltos, CA 90701 



=^— 3A3, ...specialists in OCT* 
MTV Research tni eompuM r itlMltWi! 



Vide* monitws - cola 4 B/W * TV Camera*, 

..F modulators 

I0M or writ*. (402) 981-377 1 



kits, part* t plans * Video-to-RF modulators 
* Free catalog. Ption. 



13-RE Broadway 



Dakota City, NE. 6B73I 



LEO projects, bargraphs, VU, oscilloscopes, con- 
trollers, clocks, $3.50. EMERY ELECTRONIC EN- 
TERPRISES, 731 N. Olive, Anaheim, CA 92805 

CB/HAM Circularly polarized beam antenna. 
Plans $4.00. Free catalog-plans/kits. PANAXIS, 
Box 130-F7, Paradise, CA 95969 

AMATEUR radio books. Free catalog. SCELBI 
PUBLICATIONS, 20-R Hurlbut Street, Elmwood, 
CT 061 10 

EINSTEIN superceded! Free! 40B Vermont, Day- 
tona, FL 32018 

NEGATIVE Ion generator: build with easy-to-get 
parts for less than kit prices! Complete plans 
$5.00. LUNATRIX, Box 891 -RE. Yucaipa, CA 
92399 

SATELLITE Television. Build your own satellite 
receiving station. Quick and easy to construct. 
For more Information write: Robert Coleman, Rt. 
3, Box 58-A, Travelers Rest, SC 29690 

SECRET guide to computers. Free catalog. 
SCELBI PUBLICATIONS, 20-R Hurlbut Street, 
Elmwood, CT 061 10 



WHOLESALE TO DEALERS 

DEALERS: send letterhead for tree wholesale 
prlcellst of CB radio and scanner equipment. 
FOUR WHEELER COMMUNICATIONS, 10-R 
New Scotland Ave., Albany, N.Y. 12208 (518) 
465-4711 



CLASSIFIED COMMERCIAL RATE (for firms or Individuals offering commercial products or ser- 
vices). $1.50 per word prepaid (no charge for zip code) . . . MINIMUM 15 WORDS. 5% discount 
for 6 Issues, 10% for 12 issues within one year, if prepaid. 

NON-COMMERCIAL RATE (for Individuals who want to buy or sell a personal item) 85e per word 
prepaid ... no minimum. 

ONLY FIRST WORD AND NAME set in bold caps. Additional bold face (not available as all caps) at 
10<t per word. All copy subject to publisher's approval. ADVERTISEMENTS USING P.O. BOX 
ADDRESS WILL NOT BE ACCEPTED UNTIL ADVERTISER SUPPLIES PUBLISHER WITH PER- 
MANENT ADDRESS AND PHONE NUMBER. Copy to be In our hands on the 26th of the third month 
preceding the date of the issue (i.e., August issue closes May 26). When normal closing date falls on 
Saturday, Sunday, or a holiday, issue closes on preceding working day. 



HIGHLY 
PROFITABLE 



ELECTRONIC 



ONE-MAN 
FACTORY 



Investment unnecessary, knowledge not re- 
quired, sales handled by professionals. Ideal 
home business. Write today for facts' 
Postcard will do. Barta-RE-E, Box 248, 
Walnut Creek, CA 94597. 



WANTED 



BUSINESS OPPORTUNITIES 

MECHANICALLY inclined Individuals desiring 
ownership of Small Electronics Manufacturing 
Business— without investment. Write: BUSINESS- 
ES, 92-R. Brighton 11th. Brooklyn, NY 11235 



ELECTRONIC products assembled. Company 
seeks contracts from manufacturers large and 
small. U.S. labor and knowhow isn't priced out of 
reach. Details write: PRODUCTION DEVELOP- 
MENT INC., 1320 Water St.. Brownsville, PA 
15417 

EIMAC/Varian tubes 304TL, 4CX100U, etc. Also 
need 53, 6L6 metal, 7F7, 7C5, Ted Dames, 
W2KUW, 10 Schuyler Avenue, North Arlington, 
NJ 07032. (201) 998-4246, (800) 526-1270 



BOOKS 



"CRIME By Computer" $6.95. Postpaid— 300 
pages. COMP-U-TRONIX, Box 3401, Kent, WA 
98031 



hi.: i Lint TUBE MACHINE 
W« buy PrnJ is II NEW and USED CflT 
r* building machinerjf. COMPLETE 
TRAINING, guy with CONFIDENCE from 
th* ORIGINAL HFGR. 
Far complele dentils wnd nam&, address, 
zip lo 
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LAKESIDE INDUSTRIE* 
407 1 N. Ehtton Avenue 
Chicago, lll.fi 061 a 

Plionfl: 312-5S3-6565 







To run your own cFaaaitiod ad, put on* word 
for $1.50 per word (minimum 15 word*) to: 


on «ach of tha tinea below and sand thla form along with your chock 


Radio- Electronics, 200 Park Avenue South, N.Y., N.Y. 


10003 








ORDER FORM 






PLEASE INDICATE in which category of classified advertising you wish your ad to 
appear. For special headings, there is a surcharge of $10. 


{ } Plans/Kits ( ) Business Opportunities { 
( ) Education/Instruction ( ) Wanted ( ) 


) For Sale 




Special Category: $10 




(PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS.) 
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PLEASE INCLUDE FOR OUR FILES YOUR PERMANENT ADDRESS AND PHONE NUMBER. 
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SATELLITE TV 

FOR THE HOME 

Our receiver lets you get 
over 75 channels of televi- 
sion directly Irom earth- 
orbiting cablo TV satellites!: 
HBO, Showtime, super sta- 
tions, sports and movies 
from around the world. 

Sick of Network TV? 

^jbg. Buy Complete or 
lefcftL* Build our kit and save! 

Our 24-channal racalvar provide* "ttodlo quality" 
TV race pt ion. Easy lo Instill I Ultra low power con- 
aumpHonl Brill Ian I color! Wort* anywWal FCC 
licensing no longer required. Order today! 

Complete detail* ooverad In our Horn* Earth Sta- 
tion manual. Sand *T.95 today (refundable agalnet any 
purchase), or call: 

24-hour C.O.D. Hotline 

(305) 869-4283 

SPACECOAST RESEARCH 

Oept. T, P.O. Bon 442, Wtiimmw Springs, FL 3Z701 



ANTENNA azimuth and elevation for all Western 
Hemisphere geostationary satellites. $3.00 and 
your latitude and longitude. Free sample SASE, 
DAVID FREY, Box 2591, Satellite Beach, FL 
32937 

LNA GaAs FET's 45.00, duroid boards $10.00, 
parabolic dishes, bandpass filters, IF amps, de- 
modulators, IC's for Radio-Electronics satellite 
receiver. Connectors. We have parts and mod- 
ules or entire terminals. Send £4.00 (refundable) 
lor Information. EWG, 38005 Pueblo Rd, Hinkley, 
CA 92347 

SATELLITE downconverter 3.7—4.2 6HZ in, 70 
MHZ out. Commercial quality performance, pro- 
vision for onboard local osc. $75.00 includes PCB 
w/parts $1.00 brings manual, birkill LNA PCB 
chip caps sase NORMAN GILLASPIE, 2225 Sha- 
ron Rd, *224, Menlo Park, CA 94025 



KEEP YOUR CARRIERS 
CRYSTAL CLEAR 



SATELLITE TELEVISION 

SATELLITE TV buyers guide. Exclusive compar- 
isons plus how to install your own saving big $. 
Worldwide movies, news, sports, religion, enter- 
tainment on your set. Well over 35 channels. 
Book guaranteed. US funds please. $12.95 post- 
paid or $14.95 First class (Airmail). REED PUBLI- 
CATIONS, Box 219-E, Martian d, FL 32751 

SATELLITE television— satellite weathertax. 
Will your receiving antenna clear local obstruc- 
tions? Get antenna aiming data for geostationa- 
ry satellites, custom computed for your latitude 
and longitude. Included Is chart of U.S. and Inter- 
national satellites around the globe and instruc- 
tions on how to find them In the sky. Send $5.00 
to COM PUS AT, 643 South Route 83, Elm hurst, 
Illinois 50126. 
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Rugged met*?.. 1 pt resolution 
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..Mam oven to remain rcujy 

BRIGHT ELECTRONICS 



PO Box /b1?l • AitonM. Georgi.i 30328 
f jrdrrtoll free 800-.MI flM 

■ ;,.( -itM-Ji/ 1494 




UNBELIEVABLE 



$170 STERE 
5I8-TRAKTAPE 



4 r J 



AM 

B Y POPU L A R D EM A N D! Delt* Is Us s Hist in to e world Tbcy are 1 00* solid «*« A M-FM-MFX ittreo radi OS i 
to offer these new, first-grade stereo radios at surplus: ! 1 stereo B-track player. With knobs arid 5 push buttons! 



»<» Convert Your Car Into A Concert Hall! 




to 

o 

z 
o 

lT 

t- 
o 

UJ 

_J 

UJ 

i 

o 

< 

rx 
84 



«o« $100 AM'FM 
5S;: AUTO RADIO 

UNBELIEVABLE 

FACTORY CLQ5EOUTI Out of America's lugest Ettinuhctur- j 
«i of ftuto radios bu riven up. We\f> been fortunate in Acquir- I 
.ng the twt auto radios in production, These; are AM-FM ids.... 
desLpncd for new C»T3. All arc tested 100% operational 1 and — 
come with knobs and push button*- J 4**1 tot Lnttalling In your , 
auto, van, earn per, .boar., truck. 

NEWS ITEMS Auto hi-fi his become as sophisticated as home 
hi.fi — and nearly as expensive. You can spend $200 for simple 
components- -which means hi-fi can be out of reach for many 
folks and 2nd cars;, i f you want hi-fi FM, you can start with 
the purchase of a $100 radio for a mere $ 19. 95..., This price 
will not last Ion* —order today whUc our limited supply lastsl 



TOO GOOD TO BE TRUE! TJus sale I* not a- 
vailahle to the general public as they would sell 
out instantly. However, our loyal customers 
have the opportunity to scoop ups these new 
SURPLUS GEMS and save blf dollars. 

Delta Nd. 5ize Compare SALE 

5801 R 7V* X 2Vi 3C W $180.00 $39.95* 
5302R 7V( K 2-i/l G X ? $160.00 $39,95* 
58C3R 7'3/Sx3V^X«W^■ $170.00 $4+.50T 
5804R 7VJX3-3/8X7V*" $t70.00 $44.SQt 
* Manual tuning, t Push button*] 
Negative ground. 5W Knob ipating. 

MATL-ORliaa ADDBWS: 

Brim 



II I Xy { 120- PC. 

\A' ;cA?Atoc ELECTRONICS 



176 SECOND AVE- 

WALTHAM, MASS. 

02154 

urn Oder Ifl.PO 



TEL, (G17) 388-4705 



authobizedTRS- 80 s deaisr A30 1 
coMpyrw specialists 




Up to 

15% Discount 
an TRS-SO's 

26.1051 4K LEVEL I S424.03 

26 1056 16K LEVEL II *715.00 

1 -800-84 1 -0860 TOLL free 

MICRO MANAGEMENT SYSTEMS, INC. 

Downtown Plaza Shopping Conlar 

1I5C. Second Ava.. S.W. 

Cairo, Georgia 31723 

(912) 3777120 Ga. Phone No. 



FOR SALE 



RADIO & TV tubes 49$ each. One year guaran- 
teed. Plus many unusual electronic bargains. 
Free catalog. CORNELL, 4217-E University, San 
Diego, Calif. 92105 

SCANNER/ monitor accessories— kits and facto- 
ry assembled. Free catalog. CAPRI ELECTRON- 
ICS, Route 1R, Canon. GA 30520 

FREE catalog, IC's, LED's, semi's, parts. CORO- 
NET ELECTRONICS, S49A Notre Dame W., Mon- 
treal, Que.. Canada H3C 1H3. U.S. Inquiries. 

RECONDITIONED test equipment. $1.00 for cat- 
alog. JAMES WALTER TEST EQUIPMENT, 2697 
Nickel. San Pablo. CA 94806 

SAVE up to 50% on name brand test equipment. 
Free catalog and price list. SALEN ELECTRON- 
ICS, Box 82-M, Skokle, IL 60077 

VARACTOR television tuners. These are small 
high performance units with separate VHF and 
UHF tuners. With data, new $19.75 ppd. USA. 
L.R. DESIGN, Box 41, McMinnville, OR 97128 



MINIATURE ADJUSTABLE 
CAPACITOR 



SSI *""•■ 

IflJl "-"Nat 
ich specify valui 
JE lOOvdc SI 

ST? \- 



Soea aeh ipacif y value 
SPRA GUE l OOydc si M 



llfU'-lcmfj T'dii- 



0UAL50K SLIDE POT 

tirlapaf SI-MbbcK fl _ 



3 Inch Horirj 2 •- Inch slldi 
».nm» IV i»d* pels £0* pic h 



TO MEG POTS 
Standard H Wati Si 
-•*' Long Shi H 

■'," Du 
25Fo!SS.M 4 For 51.00 




ALCO HEAVY DUTY 

MINATURE SIZE TOG OLE 
* rWlad: iCimpi 4. 12(3 tic 
« OMiltd^ solid tilvsr SP-D.T. 
-fiDdvSni:»16 ,n dix. 

cylJndrki I body J ■ " hhgh 
S1 ,S0 tich ip«c>iy hJKMin iif '■' 




HOUSE MARKED 
DARLINGTON TRANSISTOR 
SPfClFV 5nMPS55W*nSf_o7 



PNP 

7S4 *ach 



SQVOUS EB 

tlHiLU to ■■ 

TiriMMW twin W 

^ TIF 1 WHIP CA „ 



50K SLIDE POT 75tn«h 



• 3 1/? ifxft Ming • i &t inch v«t 



REED RELAYS 

91 5 VOLT D.C. 

NO RMALLT OPENED 
CONTACTS: t imp ms*. 
twllch — 1 smp max. cjirry 
BOOT SIZE: appran. t inch 
long '■, inch hirjn 

S.P.S.T. 1500ohmcc«l 

.11.1! 0,1=11 



n.P.S.T. 1S00 ohm coil 

11.30 «sch 




_3.P.S.T, 7S0 eKm colt 

; St. EO each 



1 OHM 17SWATT 

'.VIH twotJHD RESISTOR 
n SI 7S eacti A 

S^^long. 1-UB'dia. 



WM EDGEBOAPD CONNECT Ofl 
Tl H SOL rj« HTAIL -1 59-i -2«l h ' 



LARGE QUANTITIES AVAI LAB LE 
S1.3S*scti 10 loi S12.i0 



PHOTO - FLASH 
CAPACITOR 

110DMF Q 330 MOLTS 



3x5" OAKTRON 
SPEAKER 

— , ]d: Mignal 
W^^E^\i OHM impeclancfa 
-^*- f S2.50*»ch 



ALL CLeCTROflKS CORP. 

90S S. V.rmoal Ave. SEND FOR OUH FREE CATALOG 
Los Angelot, CA 90006 
(213) 3BO-SO0O 



Si ' o It Wartjhcuiif Hcu p a 

9 AM - S PH 
Memdsy thru Friday 

Slturtiy 

10 AM -3 PM 



TERMS 
'GuinlHInLlmlEsd 

* MLn. fdtr tio.00 

• Add S2 .00 

ShlppJitgUSA 
■ C*lil.R*i. AeJdS*.; 
- Prompl Shipping 



CIRCLE 28 ON FREE INFORMATION CARD 



CIRCLE 42 ON FREE INFORMATION CARD 



EGG, RCA AND GE 
SEMICONDUCTORS SOLVE SERVICE PROBLEMS. 



r 





SOLVE THOSE SI 



ICONDUCTORS 
PROBLEMS AND COST LESS. 
MUCH LESS. 






Here's Proof! SAVE UP TO 40% ON 10 OR MORE OF THE SAME ITEM! 

ECG rs a registered trademark of GTE Sylvan i a. 



EOUIV. 

102A 

103A 

104 

105 

106 

107 

108 

109 

110 

113 

116 

117 

IIS 

121 

123A 

124 

125 

126 

127 

128 

129 

130 

131 

132 

133 



.40 

.60 

2.00 

3.90 

.40 

.80 

1.20 

.20 

.40 

.55 

.20 

.20 

.90 

2.75 

.35 

2.00 

.20 

.80 

2.95 

1.40 

1.20 

1.30 

1 00 

.60 

60 



EOUIV. 

135A 

136A 

137A 

138A 

139A 

140A 

142A 

143A 

144A 

145A 

152 

153 

155 

156 

157 

158 

159 

160 

161 

162 



.40 
.40 
.40 
.40 
.40 
.40 
.40 
.40 
40 
.40 

1.30 
.90 

2.90 
.60 

1.50 
,40 

1.10 

t.ao 

1.20 
4.60 



163A 4.50 
165 335 



166 

167 
168 



1.45 
1.45 

1.45 



EOUIV 

171 

176 

176 

177 

180 

18t 

182 

1B3 

184 

165 

186A 

1B7A 

190 

192 

193 

195A 

196 

197 

198 

199 

220 

221 

222 

229 

230 



2.25 
1.30 
1.10 
.25 
4.60 
3.40 
3.20 
375 

t.ao 

90 

GO 

.80 

1.60 

.45 

.55 

2. DO 

1.30 

1.50 

1.50 

.60 

1.60 

1.40 

1.60 

.80 

4.60 



EOUIY. 

231 

233 

234 

235 

236 

237 

238 

276 

277 

279 

280 

281 

282 

283 

264 

265 

267 

289 

290 

291 

292 

293 

294 

295 

297 



4.90 

,80 

.40 

1.60 

1.80 

2.40 

3.35 

7.90 

7.60 

7.40 

3.40 

4.60 

2.00 

4.60 

4.30 

6.20 

.70 

.60 

.60 

1.30 

1.50 

101) 

1 10 

.60 

1 00 



EOUIV 

293 

299 

300 

302 

306 

307 

306 

310 

312 

313 

315 

320 

321 

323 

324 

325 

333 

334 

335 

336 

373 

374 

375 

376 

380 



1.10 

-75 

.70 

1.30 

1.30 

,50 

7.40 

7.40 

.60 

.60 

i.oo 

10.60 
3.60 
2.20 
2.50 
29.20 
19.00 
19.00 
26 00 
26.00 
2.50 
2.60 

1 50 

2 25 
3.00 



EOUIV. 

361 

362 

383 

390 

391 

500A 12.40 

506 1.50 

523 18.80 

525 1.35 

526A 18.80 

551 2.00 



3.10 
1.00 
1.10 
1,10 
1.10 



601 

605 

612 

613 

703A 

708 

709 

710 

712 

713 

714 

715 

718 

719 



.30 
1.65 
.35 
.40 
1.50 
1.50 
1.50 
3.00 
2.25 
1.50 
2.80 
3.20 
1.50 
1.50 



EOUIV. 

720 

721 

722 

723 

724 

725 

726 

728 

729 

731 

737 

738 

739 

740A 2 60 

742 4.20 



1 50 
3.80 
1.50 
1.50 
2.80 
1.50 
3.50 
3.80 
4.20 
1,50 
3.80 
4.60 
3.20 



743 
744 
746 
748 
749 



3.80 
520 
3.80 
2.80 
2.90 



778A 1.80 
780 3.20 



783 
788 

790 



2.60 

1.50 
2.80 



EOUIV 

791 

793 

801 

802 

803 

604 

805 

80S 

807 

814 

815 

B18 

623 

824 

904 

905 

912 

917 

923 

925 

941 M 

955M 1.40 

966 1 30 

973 180 

9730 2.00 



2.80 
3.20 
2.00 
660 
680 
290 
3.20 
3.80 
3.20 
4.00 
3.80 
3.80 
1.20 
2,50 
8.90 
4.50 
2.40 
3.20 
t.30 
7.80 
.90 



EOUIV. 

975 

978 

987 

990 

992 
1002 
1003 
1004 
1006 
1009 
1010 
1011 
1014 
1018 
1019 
1020 
1021 
1024 
1025 
1027 
1028 
1029 
1030 
1032 
t035 



1.60 
1.60 
1.40 

4.80 
1 80 
1 20 
1 20 
2.40 
2.20 
2.20 
2.20 
225 
1.90 
2.20 
1,20 
2,20 
2.20 
4.20 
5,90 
4.90 
10.40 
2.60 
3.60 
2.90 
460 



EOUIV. 

1036 

1037 

1040 
1041 
1042 
1043 
1045 
1046 
1049 
1050 
1051 
1052 
1053 
1054 
1055 
1056 
1057 
1058 



3.20 
3.00 
1.40 
1.20 
2.40 
3.90 
2.60 
3.20 
3.90 
2.00 
5.90 
1.00 
2.70 
1.70 
2,70 
2.80 
3.10 
1.95 



Many more 
rtsmi Id 

chDO£* from 
but space doc. 
not permit 
listing thgm ill 



Special 



Equivalent to ECO 163A 



==7 



i*390 



\& biri»ci-3P 
TfriCAU 



Equivalent to ECO 165 

, I 1 , $940 



HatWnW 
L*: :■:■■>: i 
T-D -10.SE 



Equivalent to ECO 236 



r 
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Baits tor the TV, Stereo & Communications World 

639 Watervliet Avenue, Dayton, Ohio 45420 



Call This Toil-Free 24 Hour Hot Line 

1-800-543-3528 

Ohio Watts 1 -800-76 2- 341 8 



ALL ORDERS 
SENT U.P.S. 

WITHIN 
24 HOURS. 
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CIRCLE 10 ON FREE INFORMATION CARD 



FOR SALE 



RAW speakers and finished systems for Hi-Fi and 
Sound Reinforcement. Also cabinet plans, hard- 
ware, grille cloth, crossovers, microphones, ac- 
cessories, much more. Information-packed cata- 
log, $1.00. UNIVERSAL DISCOUNT SOUND, 
Dept. RE, 2243 Rtngiing Blvd. Sarasota, FL 
33577 

TOP quality components, bottom line prices. 
Enclosures, carbide drill bits, and much more. 
Stamp brings catalogue. MIDNIGHT ENGINEER- 
ING GROUP, P.O. Box 349, Galesburg, IL 61401 

BOOKS learn electronics, lasers, robotics, com- 
puters, TV, solar, etc. Catalog 30<f. DOT, 9719R 
Southwest Highway, Oak lawn, IL 60453 

NICKEL cadmium cells, wet type, used, tested. 
34AH SS.OOea. 22AH $5.00ea. JOE CONNER, 
6346 Bagley, Ashley, Ml 46806 

CRYSTALS, monitor. Free frequency look up 
with order. Only $4.95 each plus .50* shipping/ 
order. Buy four gel fifth free. List radio brand. 
ARNIE ELECTRONICS. 69 E. Northfield Rd.. Liv- 
ingston, NJ 07039 

TELEVISION downconverters 1.6-2.7 GHz 
$99.95 assembled. Details for stamp. GW ELEC- 
TRONICS, POB 686, Greenwood, IN 46142 

"THE Intelligence Library" technical secrets. 
Books on Electronic Surveillance, Lock-PiGk- 
ing. Demolitions, Covert Sciences, etc. One dol- 
lar, (refundable): MENTOR PUBLICATIONS, 
Dept. Z. 135-53 Northern Boulevard, Flushing, NY 
11354 

CABLE TV converters $39.95. Incredible 96-page 
catalog free. ETCO, Box 762, Plattsburgh, NY 
12901 

TEST equipment, new and used. Catalog $1.00. 
PTI, Box 8756. White Bear Lake, MN 55110 

LASER handbook with burning, cutting, Ruby 
Reds, Cos, complete plans, books, and parts. 
Send $4,00 to FAMCO. dapt re, box 1902, 
Rochester, NH 03867 



GOVERNMENT surplus receivers, transmitters, 
snooperscopes, parts, fantastic 72 page catalog 
25$. MESHNA, Nahant, Mass. 01908 



( ,fe 



PASS FCC EXAMS 



Trio Qrqinil FCC Tntl Am-Witf (WAffl m*rtu*L 

ihit pnpirtt yeu mi hams far FCC Ficii and 

5«ond cIkii RyiiQT«!«p<hen* licinwi. N+*tiv 
nWi'Md m ull i i»Ie choice Mtmi coy it all jt*j! 

it-iitd on eta KTuii Fee Dtim. Pim -"s»ir 

Study" Ability Tilt. Proven! 5D.DS poitpi id. 



commdno PBODUCTIOnS I p.O So* 

ftidi* Eni.n«n«g D>r«uun * Satl FiJ-nCilCO 



^fes 



"■sssssi* 



26348 I 
CA 94116 



EDUCATION & INSTRUCTION 

UNIVERSITY degrees by maill Bachelors, Mas- 
ters, Ph.D's . . . Free revealing details. COUN- 
SELING, Box 317-RE7, Tustin, CA 92680 

BROADCASTING! Start your own radio station at 
home, school, church I Become a DJI Free Infor- 
mation. "BROADCASTING", Box 130-F7. Para- 
dise. CA 95969 

HOME study degree program in electronics engi- 
neering. 75 specialized courses also available. 
For Information write; CIEE, P.O. Box 9196, Pitts- 
burgh, PA 15224 

SAMS books — How to Buy and Use Minicomput- 
ers and Microcomputers $9,95, The incredible 
Secret Money Machine $5.95, RVI, Box 1116, 
Waldorf, MP £0601 

FREE microcomputer book catalog. SCELBI 
PUBLICATIONS, 20-R Hurlbut Street, Elmwood, 
CT 06110 

HOW to do important mathematics with your 
scientific calculator? Differentiating . . . Inte- 
grating . . . Solving differential equations- 
Algorithms . . . Limits . . . Trigonometry 
... 7? "I'll show you how in just 10 days or 
money backill Order my giant new guidebook 
today — 271 pages . . . quick . . . easy . . . 
guaranteed . . . fun." Send $14.95 to PROFES- 
SOR McCARTY, Box974-M, Laguna Beach, Cali- 
fornia 92652 



Instruments in 



Out-of- Circuit Transistor 
Analyzer 

• Dynamic In-Cir- 
cuit Transistor & 
Radio Tester 

I • Signal Generator 

• Signal Tracer 

• Voltmeter 

• Milliammeter 

• Battery Tester 
, • Diode Checker 



Model 

Transistor Analyzer 212 

Factory Wired & Tested— $35.98 
Easy-to-Assemble Kit— $23.97 

Now you can pinpoint defective transistors and their 
circuit troubles speedily with a single, feature- packed in- 
strument Instead ot a costly elaborate set-up. Perform- 
ance-proven by thousands! Checks all transistor types, hi 
or tow power, for DC current gain (beta) to 200 in 
3 ranges, and leakage. 

Universal test socket accepts all base configurations. 
Identifies NPN or PNP transistors. Dynamically tests all 

transistors (oscillator check) and AF, IF, RF circuits. 

No external power needed. Measures DC currents to 

80 ma. Complete with test leads, instruction manual and 
transistor listing. 

Write far FREE catalog of the world-famous 
EMC line of test instruments. 



ELECTRONIC 
MEASUREMENTS CORR 

625 Broadway, New York, NY 10012 



APPLE EXPANSION KIT | 

I6K 

Memory add-on with| 
instructions 

$4750 



LOGIC PROBE 



IX- 
MASTER 

NEW 

1980**54" 





2. 25 
2.25 
2.25 

2.25 
2. 55 

2.55 
3.95 



video 



it 




TRS80 

16 K Memory AddJOn 

With jumpers and 
instructions 



CONCORD 



I/0P0RH 

8216 

BOSDRIVEE 

$295 

2708 

1024x8 EPRW 
*7 95 




IQ12 



*699 00 



8038C 



VCO Waveform Gen^ A »>- 
w/sine $2*^ 



ijosb; 



Apple Disk 
Apple Keyboard 
TRS-80 Keyboard 
TRS-80 Recorder 
TRS-80 Single Disk 
TRS-80 Double Disk 
TRS-80 Model Keyboard 
Pet Disk 

Pet Terminal/Comp 
Northstar computer 
Soroc Terminal 



3.75 

8.75 

7.75 

3.75 

3.75 

6.75 

7.75 

7.75 

15.75 

11.75 

10.75 



2716 



16 K EPR0M 



$24 



95 



450ns single tSV 




1024x4 Static RAM< 
450 ns 



16BIT Microprocessor 

*6495 



16K 

STATIC 

RAM 




12900 



Leedex Corp. 

12" BLACK & WHITE 
LOW COST VIDEO 
MONITOR 



COI1IPUTCR 

componcfiTj 



1971 SOUTH STATE COLLEGE ANAHEIM, CA. 92806 

list MKunoMiw niA\nn nai wnlmumordhhiogo 

chickormo UWwrUW/ hod si si for mi 



S-100 MEMORY ADD-ON 



FULL* STATIC 0FE RAT I OH 

USES 31 U TYPE STATIC RAB5HS 

♦8 KDC INPUT AT LESS THAN 2 AHP5 

MBit SELECT AVAILABLE IT BANK POST AND 

MIW «YTE 

PHANTOM LINE CAPABILITY 
i ADDRESSABLE IN 4K BLOCKS IH U 

CMCKEHENTS 
' LED INDICATORS FOR BOARD/ BANK 
' SOLDER BASt ON BOTH SIDES OF BOARD 



.!'.! MJbKHCKJRCI , 

CHICK OA MO ( 

NO CUD ttr ^ wt Jfltf > ftl 



WNIMuM OITOE* V 1 041 
HDDS] id FOR fRl 

C9I RSS HDD b 



ASSEMBLED 
& TESTED 



$24900 



California Computer Systems 



CIRCLE 44 ON FREE INFORMATION CARD 





Zilog 



7.6001 1195 « 

20 002 1150.00 



iseomante 
lo & Megabytes. 
16 Sit CPU with rwjn segmented address 
space ID 64K bytes 



All Products Stocked in Depth 
Largest Zllog Inventory 



Zflo-CPU 

ZSOA-CPU 

ZsO-PrD 

Z60A-PIO 

zbo-ctc 

Z60ACTC 

Z80DMA 
Z60A-DMA 



rSMIC 510 10 
4 MHz 12.05 
2 5 MHz 6.65 
10 MHz t.M 
2 S MHz 6 65 
4.0 MHz 8.00' 
2 6 MHz 122.35 
4.0 MHz 28.00 



260-510/0 2 5 MHz 30 50 1 

ZSOA-SIO/0 1 MHZ M.70 

ZeO-StO/1 25 MHz 36 00 

ZHA-StO/1 lOMHi 44,10 | 
Z50-aor2 2 5 MHz 

ZBOA-SK)/ 2 4.0 MHz 44.10 I 



MICROPROCESSOR 
CHIP SETS 



aoaoA 

8085 



S5.9S 
11.95 



6800 
6802 



$6.50 
11,95 



6502 
6504 



8212 
8214 
8216 
8224 
8226 
8228 
823S 
8251 
8253 
8255 
8257 
8259 



2.75 

3-95 

2.95 

3.45 

2.95 

4.98 

4.98 

6.95 

10.95 

6.95 

10.95 

12.95 



6810 
6820 

eazi 

6850 
6652 



3.75 
4.95 
3.75 
3.95 
3.75 



6520 
6522 
6532 

6551 



SCR's and TRIAC's 



C106D 

TIC116B 

TICU63 

TIC2I69 

TIC2260 

TIC236D 

TIC246D 



1.09 
.99 



1.45 
1.45 



SCR S Klip 400V TO-220 
SCR 8 imp 2O0V TO-220 
SCR 12 imp 200V TO-220 
True 6 wnp 200V TO-220 
True a «mp 400V TO-220 
True 12 amp 400V TO-220 
Ttiec 16 emo 400V TO-220 



Bi-Fet OP AMPS 



TLD64CN 2.75 Quad low power TL061CP .49 J-FET input 

TL071CP .59 UwmMO TL082CP M Dual J-FET rapu 

TL072CP 1.19 Dual low noise TL084CN 1.95 Quad J-FET Inpu 

TL074CN 2.35 Quad tow noise 



Memory 
I special 
of the 



1980 IC MASTER 

over 2700 PAGES 

Complete integrated circul dole selector Master 
guide 1o Ltva latest I.C.'a Incluatnp microprocessors 
and consumer citeuas. 45.000 device typos listed. 
5 .000 now device types added Complete new sac- 
lion op MPU boards 6 Systems 



Free Quarterly 



.-^Updates 



Special $49.95 




Pan No 



MOS MEMORIES 

MPS Static RAM 8 



2102-35 

IK (IK i 1) 350NS 16 PIN 

P2111-45 

IK (250 X 4) 450na 1fl PIN 

P21 12-35 

IK (258 * 4) 350ns IS PIN 

21 ML 

Low Power 4K (1024 i 4) 300ns 



MPS Dynamic HAM'S 

TMS4060-30 

4K (4K X 1 ) 300ns 22 PIN 

Ttt540&0-20 

4X (4K 1 1 ) 200ns 22 PIN 



. — — — — • month 

■ 1BK MOS DYNAMIC RAM's (16 PIN) 
. 416-3 (200ns) CERAMIC S6.95 

■ 1K BiPoJar RAM (25ns) 

P 93425APC/2511-1 S8.95 



LINEAR l.C/s 




EPROM'SC2708 

1K * 6 450 ns 
TMS2532 

32K (4096 X. 6) 450 ns 
TMS2716 

16K (2K X SJ 450 ns 
(3 power supplies) T.I. Version 
C2716/TMS2516 
16K(2KxB)450ns 
^ (Single SV supply— Intel version) Special bla.yb 



Extra 



524.95 



3ms; 



UARTa. 
AY5-1013A 
10 40K BAUD 40 PIN 
AY3-1015 
10 30K BAUD 40 PIN Single 5V supply 

IK CMOS RAM 
5101 
IK (256 X 4) 450ns 22 PIN LAW Power 



4K CMOS HAM 
P4315-45L 4K (4K X l)450ns 19 PIN 
PSS04 

4K (4K x 1 ) 550ns 15 PIN 1 10MW 

PS514 

4K(1Kx4)450ns IS PIN 1I0MW 



SHIFT REGISTERS 
3341APC FIFO i~MHx 
3342PC 64 Bit Shitt Register 

3347PC 90 Bn SJi.n Ragmer 

ECL RAM 



14.95 
13.95 



5.50 
4.4S 

J9S 



104tOAOCrHM21M 

256 x t Bn" Ftilry Decoded 15ns 



Special 1.95 




LM723CH 


.89 


LM723CN-14 


.49 


LM72SCN-8 


1.25 


LM73KN-14 


1.59 


LM738CN-14 


1.2> 


LM741CH 


.85 


IM741CN-5 


.44 


LM747CN-14 


.59 


Urf746CN-5 


.39 


TBAaiODAS 


1.29 


LM14S6N-8 


.49 


LM14SSN-14 


.89 


LM1-iE3.-j--.-1 


.69 


LM304SN-14 


.99 


LM3302N-14 


.55 


LM3403N-14 


,S9 


LM3900N 


.49 


LU413SN-.14 


.99 


ULN2G03AN 


.99 



J 



SUMMER 
SPECIAL 



1Q qty discount on 100 pieces per device itpc 
(OlFer raMd until August 31 T98G I 

"ACTIVE IS AGGRESSIVE 



DUAL-IN-LINE — LOW PROFILE — IC. SOCKETS 

CONTACTS PRICE CONTACTS PRICE 

5 PIN .07 22 PIN il 

14 FIN .11 24 PIN .23 

16 PIN ,f* 26 PIN XI 

16 PIN .17 40 PIN .39 
20 PIN .19 

. LOWEST PRICES ANYWHERE FOR THE HIGHEST QUALITY. AN 
UNBEATABLE COMBINATION 



CMOS 



CD4021BE 
CD4022BE 
CD4023BE 
CD4024BE 
CD4025BE 



.90 

1.29 

39 

.79 
.35 



CD4026BE 1.7S 

CD40278E .49 

CD40286E 

CD40293E 

CD5030BE 

CD4033BE 

CD4Q34SE 

CD4335BE 

CQ4040BE 

CD4a41iBE 

CD4042BE 

BD4043SE 



1 Jfl 
.79 
1.79 
2.99 
^3» 
1.B9 
1.75 
.89 
53 



CO4046SE 
CD4047BE 
CtMMtBE 
CO40S06E 
CO4051BE 
CO4052SE 
CO40538E 
CD4060BE 
CD4066BE 
CO406flBE 
CD406SBE 
CM070BE 
CD4071BE 
CD4072BE 
CD4073BE 
CD4075BE 
CO40766E 
CD407BBE 



1.25 
1.25 
.69 

.89 
.99 

1J!5 

IK 

1.99 

.99 

34 

.34 

49 

.39 

2S 

54 

M 

1.25 



CD4061B6 

CD40S2BE 

CD4065BE 

CD40SSSE 

CD4093BE 

CD4099BE 

CD4I04BE 

CD4W2BE 

CO450BBE 

CD4510BE 

CD45I1BE 

CD4512BE 

CD45MEE 2.4S 

CD4515BE 2.45 

CD4516BE 1.75 

CD4519BE 1.25 

CD45I9BE 69 

CO4520BE 1^5 



.20 
.2>3 
.79 
.95 
.79 
1.75 
2.95 
1J5 
l.M 
1.25 



1.75 
-99 

1.45 
.99 
M 

1J5C 

1.15 
1.65 



CC4522BE 
CD4526BE 
C 04527 B€ 
CD45288E 
CD4S31BE 
CD4532BE 
CD4539SE 
C04543BE 
CC4SS3BE 3.9J 
CD4S5SBE J9 
CD4SSSBE 89 
C04581BE 2.2S 
CD4E82BE .99 
CD4564BE .89 
CD46B5BE 1.50 
CD4702BE 9.95 
CD4724BE 1.95 



PLASTIC POWER 
TRANSISTORS 



TIP29 


.39 


NPN 


1 AMP 100V 


T1P30 


39 


PNP 


1 AMP 100V 


npqi 


At 


NPN 


3 AMP 100V 


TIP32 


AS 


PNP 


3 AMP 100V 


T1P41 


.59 


NPN 


6AMP100V 


T1P42 


&4 


PNP 


6 AMP 100V 


TIP116 


55 


PNP 


2 AMP 60V 


TIP 120 


.64 


NPN 


5 AMP 60V 


T1P122 


.74 


NPN 


5 AMP 100V 


TIP125 


.74 


PNP 


SAMP 60V 


TIP 127 


M 


PNP 


5 AMP 100V 


TIPI95S 


S3 


PNP 15 AMP 60V 


T1P3055 


.70 


NPN 15 AMP 60V 


FT3055 


53 


NPN 10 AMP 60V 




SOCKET SALE 



IL074 

ILQ74 

MCT6 

TU-III 

4N26 

4M32 

4tm 

4N3G 

41437 



OPTOSALE 

L.E.D. LAMPS 
T-l 3 mm Rsd 

T'1 3 mm Giwi 
T-1 3 mm Ydkm 

T-1* 5 mm Red 
T-t^4 5 mm Gehki 
T-IW 5 mm Y#jltow 

DISPLAYS 
376* Common Cilnodo 
.360' CortimoTi C&1be<6o 

(htgh bnf/Hnass) 
.SOOT Common Cslhooo 
.500" Common Anod* 
,500* 0>mnyjn C«hode 

(high, bngnln«sl 
.500" Common Anode 

■ !i.g?i CKrahlniTis} 
.300" Common Cathode 
300" Common Anode 
.i53AT CBmrWHi Anod* 

ISOLATORS 

Ouat OptO EKMatOf 
Quad 6t>io isoltitor 
DuiJ Opto ttHMtof 

Opto C^xipJ*- 
OpojIsxzLjtfof 
Onto ItotUor 
OpiO IhIHot 
OptO IwUMOC 
OptO l30>KtOF 



15O0V 
1500V 
1500V 
1500V 

2500V 
2500V 
1500V 
2500V 
1500V 



74LS447N .59 

EJCD to 7 segment ctecocler /driver o/c 



P.O. BOX 1035 FRAMINGHAM. MASSACHUSETTS 01701 



Our-' ■ 1 hip ■ c buhHc r ...ir'. 

12 Uirrcen Fid Nulict W.n* 017W 

Brhrhti 7.>yJi*\ on RH* '* 

fnlifipiTOnr O'dursi Jk EnquiKf. i6l r*i ftf't Uttf? 

ftlaUMChUaWlU ' utvlo is odd 5 



5651 FERRl(.n ST 
MONtREAL QUEBEC 

HJP 2K5 

T#l f514j 7J1 7441 



I-'-' I I HiN ' 

□OWNSVlEW i-if.i ahim 

U ,i. .-. . 

lei f4)6j 66i Tilfi, 



MtrjIMUM ORDER 5 ID 00 ■> AOP 52 ■DO TO 
COVER POSTAGE •> HANDLING 



QAXTEH CENTRE 
1050 ElAXTLH ROAD 
OTTAWA ONTARIO 

Irl (813) 6120-9471 



CIRCLE 22 ON FREE INFORMATION CARD 



'!■•■.. >-. Nt.t.,', .-.- 
VANCOUVER ES C 
VSR SJ7 
Tel 16041 136-31)1 
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Make The Shack Your Parts Place! 

Low Prices and New Items Every Day 




Speed Up Your 

Wiring with 

This No-Strip 

Wrapping Tool! 



12 



95 



Pro-Quality Wiring 



Quick-Wrap Tool'" is ideal for 
daisy chain or point-to-point 
wiring between std. 0,025" 
square wrapping posts. Cuts, 
strips, easy to load! 

276-1572 . . , , 12.95 

30-Gauge Kynar Wire. For 
above. 50 It. spool. 

Red. 278-501 1.99 

White. 278-502 1.99 

Blue. 278-503 1.99 



Project Case 
With Panel y 

299 



Easy-to-work reversible in- 
ner panel accepts a meter, 
switches or readouts. 
5Vjx3%x2:' 
270-290 2.99 




8-Position 

DIP 

Switch 




8 SPST sections. Fits stan- 
dard 16-pin DIP socket. 
Ideal for digital and low 
cunent circuits. 
275-1301 i.gg 




Tricolor and 

Pulsing 

LEDs 



a \\ \\ low -|29 

As 

E*l Red on DC, green on re- 
verse DC, yellow on AC! 25 
mA max. at 2.2VDC. T-TO 

case. 276-035 1.39 

QD Red. Built-in 3 Hz flasher! 
20 mA max. atSVDC. 
276-034 1.29 



Accurate 

Sensitive 

VOM 



29 



95 




• 27 flanges 

• 30K Ohms/Volt 

Ideal for testing solid-state circuits! 4"-wide 
color-coded, mirrored scale. Reads DC Volts: 
to 0,3-1-3-10-30-100-300-1000. AC Volts: to 
10-30-100-300-1000, DC Current: to lOO^A- 
3mA-30mA-300mA-10A. Resistance; to 1K- 
10K-1 Meg-10 Megfi. Decibels: -10 to +62 In 
5 ranges. Accuracy: ±3% DC, =4% AC. 
BVta4wc1%." With 47" leads. Requires one 9V. 
one "AA" batteries. 22-203 29.95 



Alarm Clock/Thermometer Module 

User 
Programmable 
12 or 24-Hour 

Format! 

95 



High Performance Op Amps 




24 



Bright 0.7"-tall LED readout displays 1E/24-hour time plus tem- 
perature in degrees C or F! 24-hour alarm and snooze features. 

With complete data, 277-1006 24.95 

Temp. Sensor IC. LM-334. 276-1734 1,99 

Power Transformer. For above. 273-1530 4.99 

12-Hour Auto 
Clock Module 



Save 

21% 



Reg. 21.95 

16 95 




For all 12V neg. ground vehicles. Mounts in dash or with case 
(below}. Bright green display has automatic dimmer, leading 

zero blanking. With data. 277-1003 Sale 16.95 

Pushbutton Switches, For above. 275-1547 Pico. 5/2.49 

Custom Case. 270-303 (Reg. 5.95) Safe 3.95 




H BiFET Design H 

H LF353N. Dual Low noise JFET in- 
puts, wide bandwidth. Fast 13V/u.S 
slew rate. ± 18V supply. 8-pin DIP, 

276-1715 1.89 

ED TL084C Quad. 13V;>S slew rate. 

r 18V supply. 14-pin DIP, 

276-1714 2.99 



Sound Generator IC 




SN76477. Creates music and sound 
effects from phaser guns to steam 
whistles! Line level audio output. Mi- 
croprocessor compatible. 28-pin DIP. 
With data. 276-1765 2.99 



Engineer's 

Notebook of 

IC Circuits 



1 



99 




Sold Only 

At Radio Shack 

This "must- have" sourcebook gives appli- 
cations and circuit examples for most pop- 
ular linear and digital iCs. 128 pages. 
276-5001 1.99 



Semiconductor 
Reference 
Handbook 

Only 
-199 



Cross reference/substitution listings for 
over 100,000 devices! Pin outs and data 
for transistors. ICs, diodes, SCRs, LEDs 
and more. 224 pages. 
276-4003 1.99 
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Mini DPDT Switches 



Low H 99 Contacts Rated 
As I 6 Amps @ 125VAC 

S DPDT Right Angle. Ideal for PC 
board mounting. On-Center Off-On 

contacts. 275-665 1.99 

DC DPDT. PC mtg. On -Center Off-On 

contacts. 275-668 2.19 

ED DPDT. Solder lugs for panel 
mounting. On-None-On contacts. 
275-E69 2.29 




4" 120VAC Cooling Fan 



12 



95 



Very Quiet 
Operation 



Ideal for cooling power supplies, Ham and hi-fi 
gear, computers and more! Delivers 70 CFM. 
Sealed bearings. Diecast venturi, U.L. recog- 
nized motor. Corrosion -resistant metal parts 
Low power consumption — only 1 1 watts! 
273-241 12.95 



WHY WAIT FOR MAIL ORDER DELIVERY? 
IN STOCK NOW AT OUR STORE NEAR YOU! 



^ Radio /hack® 

A DIVISION OF TANDY CORPORATION • FORT WORTH, TEXAS 76102 



OVER 7000 LOCATIONS IN 40 COUNTRIES 



Prices may vary at individual sloras and dealers 



CIRCLE 55 ON FREE INFORMATION CARD 



DIGI-KEY 

CORPORATION 

Quality Electronic Components 



TOLL 



|MM„ AK., HI, RESIDENT 



2 18-68 J -6674 



DON'T FORGET OUR 
DISCOUNTS WHFN COMPARING PRICES 

TEXAS INSTRUMENTS I TIME-TEMPERATURE 

I.C> SOCKETS PROGRAMMABLE MODULE 



I.C.'S . RESISTORS * TRANSISTORS . CAPACITORS • DIODES . I.C. SOCKETS & PINS • SWITCHES 
CLOCK MODULES * OPTOELECTRONICS • BREAD BO A DING & TESTING DEVICES • DRAFTING SUPPLIES 
DATA BOOKS • HEAT SINKS • WIRE • TOOLS ... AND MORE ... WRITE FOR FREE CATALOG 
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CHARGES 

S D.oo.it.m. . Add SI. 00 
:■ i!0i«in .'.!«=.! ' r. 
S ?J.0OS« 99 . «dd so.so . 
S SO.0OSM.99. SJJ SO.iS 
S100.00& Up ..." ' 
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DISCOUNT 
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SIOOO.0O4.Up . . .In>»*. 
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DIGf-fCEY 

CORPORATION 
Quality Electronic Component* 

P.O. 0o. 67? ' Ihitf Bon lalli, WN 54T0I lllll UI-UTI 
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MINIATURE SCREWDRIVER 



MAGNETIC RETRIEVER TOOL 

m EXTENDS TO 2SV" - ROTATES 360' 
STRONG, LIFETIME MAGNET 

MRT-2281 $3.95 



Piekj up aluniva rnnUI p«rti or toelt 

in h»rd-(o--ri*eh placet. 



CONTINENTAL SPECIALTIES 



LOGIC PROBE KIT 



SPECIFICATIONS 
Input Impedance; 300,000 Oh mi. 
Thresholds: "Lo" 30%Vce - "Hi" 70%Vcc 
Maximum Speed: 300 usee. 1.5MHI 
Input Protection: 1E0VDC continuous 117VAC 
for 15 sec. 

Power. 30mA ®5V - 40mA S> 1 5V - 26V max. 
reverse voltage protected; 36" cable with color 
coded clips deluded. 
Operating Timp, : 0-50'C. 
Dimension!: 6.8L x LOW x 0.70 in, 
(147x25* 18mm I 
Weight: 30 az, (85 gm) 
LPK-1 $21.95/Kit 



mini 



Proto Clips 



14-PIN 
IB PIN 



Mff» 



CLIP PC 14 

CLIP PC1S 

24-PIN CLIP PC-24 

40-PIN CLIP PC-40 



. S 4.50 

. . S 4.7S 

. SI 0.00 

. 51S.0O 



Proto Boards 

_ _ _ PB-S ......... $17.96 

PB-100 , 1SJB 

PB-101 22.86 

PB-102 2S.8S 

PB-103 44.95 

PB-1 04 55.95 

PB-203 9»96 

PB-203A 15B.O0 

PB-2Q3A-K11 ... 131.00 





Jumbo 6-Digit Clock Kit 

* F<HJr .630" nt. and two .3X»"ht. 
common anoOa LTiiplayi 

* U»I MMS314 clock chip 

* Swllr.hfli Tor houri, rntnuttj ant] hotel functJoni 

* HDLti-i etniy vlewablt to X frtt 

* ilmulawa wtjnut tilt 

* M.--V/-.C operation 

* tf or 34 hour ooaratlon 

* induces all corripoficmi, cis* ind win t ranirorrner 

* si»= tm x » X i« 

JE747 $29.95 




• Bright ,300 ht. comm, eaih- 

OfH d Lip It v 
■Uisi MME>31>i crock cum 

*5wltcfoai for hours, r-nlnuLai 



JE701 



i Ktt. aatlly vJawabla to 2D tt. 

• SlmuJatvd walnut cat* 

■11B VACop*riHOf. 

• 12 0) 1 2* tit. oparallon 

• Kiel, all compojT#ntt, caaa A 
wall uinirier'rYnr 

■ Si«: SV" x 3-1 /fl" * Hi" 



6-Digit Clock Kit $19.95 



Regulated Power Supply 



Uses LM309K. Heat sink 
provided, PC board con- ~"» 
struction. Provides a solid — 
1 amp @ 5 volts. Can supply up 
to e5V. =9V and s12V with 
JE205 Adapter, Includes compo- 
nents, hardware and instructions. 
Siz«:3»"x 5"x2"H 



JE200 



$14.95 





ADAPTER BOARD 
-Adapts toJE200- 
±5V, ±9V and ±12V 



DC/DC converter with 4-5V input, Toriodal hi- 
speed switching XMFR. Short circuit protection. 
PC board construction. Piggy-back to JE 200 
board. Size: 354" it 2" x 9/16 H 

| V^JE205 $12.95 



MICROPROCESSOR COMPONENTS 




The Incredible 
"Pennywhistle 103 

$139.95 
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WPU mm C*xft art Ram 
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Q-em te» &gw uodeu 

2400 bpi M*0ul»tW 

Qw*d3--Elati Bui Tuia 1-uOTTWj 



■^■>;rioci 
rw*(JB-ii 

CpP1*R 

2*m 

B(13 
E0J5 

ceoes 

MHU 



I.«r| Ifftf •****. WM. 1/0 Ion 



1H K 

:■:-: 
it* 

7.41 

1?« 

h.*j 

7,t! 
IS 
1!« 

h« 

3.H 

ls.« 

ISM 

11-tt 

II tt 

19 » 
15 95 



1C34X4 
1024X4 
53KH 



t r:: 



won 

IDUKI 
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|UK4lHr) 

UPDtta ir> :-,-.-: 
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1MS+EH4- 4K Ettttc 

TM54W5 1(24X4 SErtc 

ill J II,3«4E1 &,as 



IB 
lift 
*.» 

»B 
10*5 
15 K 



Wkl^VI 
3W4T 
&51B 
3572 

H34 



[M 25 fti Dytumie 
DuU MJBrl Dyniime 
Ewt (SftlSOck 
DWUOOM StitC 
DualU h!A 

soariiz&to 

1DQ4 0yiiimi< 



512St«c 

lK4|^fs(rrlC 
MfllKM 
HI SO 1Mb 



Jtttl 



)» (ZTIkJ) 



MS 

:m 

i:o 

4.00 



fAMOS 

EPflDftl 

EPDXhM 

sh^fcj * 5V 

EPflWi 

Enou 

EPR0M 



■atoiim I rtlwt, — 5V, +S¥ h +12V 



kr.BJi ;r'ii-i:i 



A-r.s-rqn yxtwui 
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fMl-ifTS! II 1D04 
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B2S33 3&t 

IS119 40H 

KfSin 3ff( 

74 lie 512 

741tt 3SI 
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TTV Opfrt COlawf 
TT1 uf>m CcMrJor 
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34,99 

H.tt 
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14» 
3,49 
2.94 
56 

lffi 
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Function 
Generator Kit 







_ii^£_,. 






|( " 






L^pBp 









Provide 3 baiJc 
v.:vflfcrm:: lint, 
trian^l* and *quara 
wirva, Fraq. rjnga 
from 1 HitotOOK 
Hz. Output amplk 
iud« from voSti 
to QV*1 5 volti 
(p«ilc to paak). 
Ui*i a 12V lAjpply 
or a ±6V apHt lUp- 
pW. In-cSudai chip, 
P,C- Board, «n> 
ponvntt A irntmo 



JE2206B , , $19.95 



DIGITAL 

THERMOMETER 



KIT 




€9*** 



-Dual KiKi!i iwiichinj controJ tot In- 
doof/ouTdoor or du*l mo fti to rJng 
■CantinuOUi LED .3" h t. display 
■flanpa: -*0*f t* 19B*F / -J10*C to 1O0^C 
■Accuracy: ±1 B nom[nal 
• Sat lor Fahranhalt or C*l*lua raadlng 
•Sinn, wannui eaaa - AC wall adaptvr lficI 
- Stza : 3-1 /4"H h 6-5/S" W X 1 S/V" D 

JE300 $39.95 



DESIGNERS' SERIES 
Blank Desk-Top Electronic Enclosures 

* High ttrin|tri tpoxy moldad 
■ nd piiefi in mKhi brawn 
dihp, 

* Sliding rflirr^bnttom pinal for 
arvitt ind compomnt ic- 
au9t?ilrtv. 

* Tap /bot torn pindi.QSOthk 

iJum. Alodine typt 1200 
finiih tflalrf tint color} for 
bifl punt tdhewn after 
■ndlfwiikB. 

* Vented top ■nd nDttom 
pinvii for cooling ifficianey. 

* Riotd Eonttiuctton providn 

unliniit*rJ ipplicttioriL 

CONSTRUCTION: ~ 

Tht "DTE" Blink Dttfc Top EltCuTonk Eneloturitarc dEMgned to blend ind complemint 
todav's modern computer equipment end cm be uied in boib induitriil and home. Ths 
end piece; are precision molded with an internal tin I (all around) to accept bath top and 
bottom pinels. The panels are then fattened to V thick, tabs injida the end pieces to 
provide maximum rigidity to the enclosure. For aate of equipment servicing, the rear/ 
bottom panel slides back on dotted tracks while the rest of the tncloiure remains irv 
tad. Different panel widths may be uted while maintaining a common profile ouiiinc. 
The molded and pieces can else ba painted to match tny panel color scheme. 





EnclOBUr. 

Modal No. 


Pand 
Width 


PRICE 


OTE-8 


B.00" 


$29.95 


DTE- 11 


10.65" 


$32.95 


DTE -14 


14.00" 


S34.95 



$10.00 Mln. &<ta - U.S. Fundi Onlv 
Calif. R.nd.nl! Aid 6S Salts T.« 
Pottaft. - Add S% plus SI Insuranc* (If 




S(W Shuts - 2G( 

19SO Caialas Availsb la— Sand 41 rf stamp 



PHONE 

ORDERS 

WELCOME 

(415) 592 8Q97 



j1/.4/£ ORDER ELECTRONICS - WORLDWIDE 

13B5 SHOftEWAV ROAD, BELMONT. C A 94002 

PRICES SUBJECT TO CHANGE 




HML.m * Vfltf. Aado qxawr, rwvmK* Camfcr jflJAr tacapwoat 10 atai 



TRS-80 
16K Conversion Kit 

Expand your 4K TRS-80 Systom to 1 GK. 
Kit conui cornpktir with; 

* Q aach UPDJ1B-1 f16K Dynamic Rama ) 25QN3 

* Docutnantation for convarjion 

TRS-16K $59.95 




JUST \JURAP 



-30AW<iwif* *,02S" squirapoiTi 
■ Daily chain or • Built-in cut off 
point-to-point • Includai BO t T, rfit • 
'No ltrtpping or slitting raquirad— 
.lust wrati 



$1(15 

IMS 
14.15 

14.35 



JW-I-B 
JW-IW 
JW-1-Y 
JW-1-H 



JUST UURAP" Replacement Wire 

R-JW 8 Blue 50 ft. roll $2,98 

R JW-W White so it. roil 2.B8 

R JW-V Yellow BO tt roil 2.98 

R-JW R Red BO ft roll 2.96 



JUST WRAP' Unwrap Tool $3.49 




Vacuum Vise 

Vacu u m ■ bitad 1 1gM-d u iy 
viH Icr imall comr^onanta 
and Jiicmbllai, A BS con' 
rtructlon. tJi" jawi, tli" 
trav«|, Can ba parmanantly 
Innallad. 



VV-1 $3.49 



ADJUSTABLE WRENCH 




'TwoSizai; B" and 10 r ' 
•Proftttional GuaEity 
•Chrome Vanadium Steel 

AW-6 . . $4.96 10"- AW-10. . $6.95 



JOYSTICK 
VIDEO CONTROLLER 




• IDEAL FOR ALL VIDEO GAMES OR HEMOTE CON- 
TROL PROJECTS 

• SMALL CASE SIZE! 1-1/2"H X 2-S/S"W k 4-B7lg"L 
■2 M1NIATUHEP0TENTIOMETERS-40K0HM EACH 
■ SPST PUSH BUTTON CONTROL 

■Ml RE CONNECTION CABLE -S FEET LONG 
-RUGGED PLASTIC CASE 

JVC-40 ....... $4.95eachy 
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NEWINEWI NEWI NEWI NEWI NEWI NEWINEWI NEWI NEWI NEWI NEWI NEWI NEWINEWI NEWI 

EWI NEWINEWI NEW! NEW! NEW! NEWI NEWI 
EWI NEWINEWI NE 
EWINEWINEWIN 
EWI NEWI NEWI N 
EWINEWINEWI 
EWI NEWI NEWI 
EWINEWINEWI 
EWINEWINEWI 
EWI NEWI NEW! NEWI NEWI NEWI NEW! NEW] 




ameco 



ELECTRONICS 




NEWI NEWI NEWI NEWI NEWI NEW! NEWI NEWI NEWINEWI NEWINEWI NEWINEWI NEWI NEWI 



NEWI NEWINEWI NEW! NEWI NEWI 
NEWINEWINEWINEW1NEWJNEWI 
EWINEWINEWI 
[EWINEWINEWI 
W!N| iSsTTtIEWI NEWI NEW! 
TJInM BkN EWI NEW! NEWI 
E W I MgifTff^n E Wl N EW ! N EW I 
EWII^BiM^VNEWiNEWINEW! 
'JEWIWUMIT! NEW! NEWI NEW! 
NEWINEWI NEWI NEW! NEWI NEWI 
NEWI NEWI NEWI NEWI NEWI NEW! 




GENERAL APPLICATIONS: 

• TO PROGRAM EPROMS 2704 and 2708. 

• DEVELOPMENTAL SYSTEM FOR MICRO- 
COMPUTER CIRCUITS 

• TO READ THE CONTENTS OF A PRE-PRO- 
GRAMMED EPROM. 

• TO COMPARE EPROM(S, FOR CONTENT 
DIFFERENCES 

• TO EMULATE A PROGRAMMED EPROM 

• TO STORE PROGRAM IN RAMS FOR ALTER- 
ATIONS 



JE608 PROGRAMMER 

2704/2708 EPROM PROGRAMMER 

• 3 separate Display Registers: 8 LED's for Hex Key entries, 10 LED's (2° -2° ) 
for Address Register and 8 LED'ifor Data Memory Register. The Data Memory 
Register displays the content of the EPROM. 

• Development of microprocessor systems by means of a ribbon cable from the 
programmer panel test socket to the EPROM socket on the microprocessor 
board. 

• Rapid checking verification of programmed data changes. 

• User may move data from a master to RAM's or write into RAM's with 
keyboard entries. 

• Allows manual stepping manipulation (up and down) at any address location, 

• Stand-alone EPROM Programmer consisting of: 

A 19-key Hexadecimal Keyboard assembly. Programmer Board assembly with 
4 power supplies and a LED/Tost Socket Panel Board assembly. The Test 
Socket it zero force insertion type. Power requirements: 115VAC, 60Hz, 6W, 

• Compact desk-top enclosure: Co I or- coord! noted designer's case with light tan 
panels and end pieces in molded mocha brown. Size: 3W"H x 11"W x 8K"D. 
Weight: S lbs. 

The JE608 EPROM Programmer is a completely self-contained unit which is 
independent of computer control and requires no additional systems for its 
operations. The EPROM can be programmed from the Hexadecimal Keyboard 
or from a pre-programmed EPROM. The JE608 Programmer can emulate a 
programmed EPROM by the use of its internal RAM circuits. This will allow 
the user to test or pretest a program, for a system, prior to programming a 
chip. Any changes in the program can be entered directly into the memory 
circuits with the Hexadecimal Keyboard so that rewriting the entire program 
will not be necessary. The JE608 Programmer contains a Programmer/Board 
with 25 IC'sand including power supplies of: — 5V, +5V, +12V and +26V. The 
Hexadecimal Keyboard and LED/ Test Socket Panel board are separate 
assemblies within the system. 

Kit $399.95 

JcbOo Assembled and tested . . $499.95 



JE610 ASCII Encoded Keyboard Kit 




The JE610 ASCII Keyboard Kit can be Interfaced Into most any 
computer system. The kit comet complete with an industrial grade 
keyboard twitch assembly (62-key*), IC't, sockets, connector, elec- 
tronic components end a double-tided printed wiring board. The 
keyboard assembly requires +5V @ 150mA and —12V © 10mA lor 
operation. Features: 60 key* generate the full 129 character*, upper 
and lower cete ASCII set. Fully buffered. Two utar-deflne key* pro- 
vided for custom applications. Capt look for upper-case-only alpha 
characters. Utilize* a 2376 (40-pln) encoder read-only memory chip. 
Output* directly compatible with TTL/DTL or MOS logic arrays. 
Easy Interfacing with a 16-pin dip or 13-pin edge connector. 



JE610 



ASCII Encoded Keyboard Kit only . . $79.95 



Desk-Top Enclosure for 
JE610 ASCII Encoded Keyboard Kit 

Compact detk-top enclosure: Color-coordinated designer's case with 
light tan aluminum panel* end molded end pieces In mocha brown. 
Includes mounting hardware, Stee: 334"H x 14tf"W x 8VD. 

DTE-AK $49.95 

SPECIAL: JE610/DTE-AK PURCHASED TOGETHER 
(Value $129.90) $124.95 



JE600 Hexadecimal Encoder Kit 




FULL8-BIT 
LATCHED OUTPUT 
19-KEY KEYBOARD 



Tha JE600 Encoder Keyboard Kit providestwo separate hexadecimal 
digits produced from sequential key entries to allow direct program- 
ming for 8-bit microprocessor or 8-bit memory circuit*. Three addi- 
tional keys are provided foruier operations with onehavingablstable 
output available. The outputs are latched and monitored with 9 LED 
readout*. Alio Included is a key entry strobe, Features; Full 8-bit 
latched output for microprocessor use. Three user-define keys with 
one being bistable operation, Debounce circuit provided for ell 19 
keys. 9 LED reedouts to verify entries. Easy interfacing with standard 
16-pln I C connector. Only +EVDC required for operotion. 



JE600 Hexadecimal Board Kit 



only 



. $59.95 



Desk-Top Enclosure for 
JE600 Hexadecimal Keyboard Kit 

Compact desk -top enclosure: Color-coordinated designer's case with 
light tan aluminum panels and molded end pieces in mocha brown. 
Includes mounting hardware. Size: 3!i"H x 8V£"W x 8M"D. 

DTE-HK $44.95 

SPECIAL: JE600/DTE-HK PURCHASED TOGETHER 
(Value $104.90) $99.95 



AVAILABLE TODAY ONLY THROUGH JAMECO ! 



7-80 



$10.00 MINIMUM ORDER - U.S. FUNDS ONLY - CALIF. RESIDENTS ADD 6% SALES TAX - POSTAGE: ADD 
5% PLUS $1.00 INSURANCE- 1930 CATALOG AVAILABLE (IF DESIRED SEND 41-CENT STAMP TO: 



GISEHIIEE. 1355 Shoreway Road * Belmont, CA 94002 • Phone orders welcome (415) 592-8097 




c 

to 
§ 
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ED/. DISCOUNT 



Take 20% Off 
The Total Price Of Any Items Shown Below 



I ! 200PO5EMICDN SPECIAL, it lotted »pm,* of all l>p*i. UnEntcd material, 1*3300) $2,9 

20-MQTOftS MOTORS, ailld sitti *p#*dt & ( T p« i.v.l.' v,.ln UJSSIAJ 2.9 

100- 1 ON C L EAO DISCS, prime, marked tapf , aiterlrt malarial, (*35Wl 2,9 

li IQtVPLAMIC TRAN5ISTOB5, ufiE.-s.rrd. . Ti>M r ml, itptt ■ Jt»CH 2.9 

! I 50-&LIDE SWITCHES, t/arioLri ihjjjn. *.**?, and lyp«, U27261 1 '. 

[J 75-TRANSlSTOK EAECTRQUTICS, epoiy e nceipi ulaled. aitl. value*, 1*27471 ,.r XS 

I ISO-HALF W AT I IRS. 100",. calof-cr>ded rnillOfl. ailt- valu«. U3M6) . . 2,9 

I ' .'- ■ mil:' b VOLUME CONTROLS, varioiift vjlu*i ft lypM. lar HWt, tic, 1*303?] 3,9 

50-UPRIGHT EUCTROS, 100'*. JtiOfled vitufi * *Dh*jp*. rrwriW, <-322fcr 2-9 

2Q-KOCKLR SWJTCHIS, whilr . tickets. DPL>I. icldvr lugs, 155V *A. 1«.l3DiA.' 2.9 

5D-MINI POTS, pc ilyfr, i ingle (urn, aiifrlf d valuet, IOW5! 3.9 

?0-|UiyiBO REU IIU5, JV IP mA 1W) 1 , good male-rial, ted dome lensc 1* 33*93 2.9 

- 3-S0UNIJ TttlCCIRS, found activated imp, SCR trl^rped. on i" board, 1*3*55, , 2.9 

JQ.i RAN$l5TrjR SOCKIM 5. assorlntrni mar include; f CM 9, S P bfr. J H*. 1*36451 1.5 

I KKl-CAILE TIES, 4" non-ilip whilr pUtlu, like Ty- »r*p r i-i21B) .... ... 2.9 

! I 1SQ-FEEDTHKU CAPS, aiforled ltp« * «i»i, I« RF- UHF, elc. ,0.»ft&Ar 2.9 

> ! 2S0-1 h WATT RESISTORS, a»ld- cjrhoni. rarbo - 1 1 1 m-i . some 3"*erc, l*5797A) . , 2.9 

IJ 100-PLESSY CAPS, drunk blocki in aisor Eed liiei & vlaUH, 4-62211 , , . .. 2.S 

i 30-HORBY LEDS, asiorted type* & coleri. mditly dims], wmrj Road. 1*6125* 2.4 

I 100-TTLi. 7+M leriei, irtd. Bale*. Flip-Flop*, fib unleiEcd, ^6226) 2.9 

I 30-NE-2 BULBS, ntun, lor 110 VAC, require! rciisiof,. I n u t iri-t l.l I '-^ J b a 3 > 2.9 

■ MIR ASS LOCKS, with ln-y. I 1 /' W Ict eWi. winduwt. rlc. t«62jtt) ., 2.9 

250-MOLIX SOtMTS. "-w.i-Mr.ip. riuk vnur u»n e,l M'tT^rll, UB23SI 2.9 

., TSO-TtRMINAL STRIPS, a»l. screw and solder tug lyp*J, ["6251) 2.99 

F J SO-RCA PHONO PLUGS, papular audiWspeakcr plugs, 100*. material, \" VIW 2.99 ' 

IJ 25'CRV ST AIS. us orEed Ivpes, iume Hfc.'U. iome frequency marked, ("625b> 2.99 

150'SUSMINI IT TRANSFORMERS, Jul. may include; oii. anlenna r *lc, (w62S9'i h. ...,,,-,, 2,^9 

' bO'SQUARE OHM Rl^lSTORS, prime rrtlilyr* r aill. vaFuei, grab J cm! I.*b2h1) 2.99 

II 30-MtCRO MINI REIU SWITCHES, 1" lonx, fw alarm*, relay mtemi. eic (ffb2b3f .-, 2,99 

l_i 200 PC. -CAPACITOR SPECIAL, ajjt. niflan, pulyi, micai. elc. 100'. $ond, \ ■ i.iif.4- 2.99- 

i 20-PUSH9UTTON ALARM SWTTCH, SPST, mamentarv, NC, w^hardware, (»b2b7> 2.94 

'.: 500* PC-HARDWARE SURPRiSE, TapprotJ 1 lb, *II^ KIWI, wafKert, elc (<b271>. 2.99 

J 30-9V BATIIRr CLl>S, map i&nnector, coded, toiuUied lead*, L»k2b4l 2.99 

' '. k-WATCH GUTS. S-funcEion. LED Hyle. atiorled tun, untoled, i^t.28-7 1 2,99 

. 10-HEAVV DUTY LINE CORDS, whhle, 3 cond. b n, lb RauRe, {'b292F 3.99 

'.. 20-SINGLE PIN LfOS, /Jreen. mkrn tlyle, 3V IflmA. TOO'., (-41931 ,, 2,99 

CJ 40-UL). TRANSISTOR SOCKETS, "tnap-ln, J pcleadi, (ur TO-5 H 10.4h,Mi:, u b2^7? ,. 2.99 

20(S PREFORMED Tj WATTERS, papular vilun. fumr 5 A 10 \m. l*bJ4fcb J.99 

U /.L'-Sf R i 4 TRIACS r IttWled ralltM. 10 Amp TO-330, unEeile d, C'U371 2.99 

1-CB CONVERTER, recent* CB an car rarfitf. 13 VOC Optra) ran, (-"5193} , . 2.99 

-I aOiDGE CONNECTORS, Jisl. 4 2 b pin, 2-iid*d. pc leadt, )*631j4) 2.99 

■-. 20-b CEU 8ATTfRY HOLDERS, for AA tire Celli, 9V clip rrccptide. l>rb3Ul 2.99 

Id THERMAL FUSES, break a I 257 F. 14 |*uit a.ial Itadt, Iit»*b7l 2,99 

4-0 8' HtMIT rtlADP-JT^. 4 dlyil naneFt lam f.aihadp. unl-H-rl I^H 4J L99 

^ IS-TINlf SLIDE SWITCH, only 3/7" cube, SPOT, PC Iradi. l^bMSI 3.99 

50 TO-5 TRIACS, SfrbOO pry., i kad TOS tan», bO"i+ yieJd, 1*4331) 2^9* 

■;, 30-PLA STIC POWERS. 25 *atl, npn & pnp. 50^200 bveba. TO-330. I*b337) - 2,99 

: 1D0-2 WATT RESESTORS, aiiorted carboni. ilfm( r etc. icwne S'.ert, I "6238* .,.-, 2,99 

10-HOBIV VOLTAGE JEECUt ATORS. TO-J, atl<w)ed »sllJ S n, unle*led, i*3330) 2.99 

_i IS MACNf 1IC DISCS, PllitJllov 13/1b dia. « 1/6 ,J dkc*, )-b294) , , 3,99 

1 50-PLUG5 5, SQCkETS, awltd lypet A llvlei, wide vatlely, I* 35271 2.99 

:. 15-PA-263 PC BOARDS, irjrGEf*A.243f.ler*oarnpi, pretlched, )*2D)3I 2,99 

. _ 40-STEREO JNOFCATORS, tiny red T.5V bulbi, for HJ-Fireplacemen). I«b244» 2.99 

U 40-flOOV lAWCTIFIIRS, lype JM00b r epOiy. a.iat Icadi, I<rb245i l.W 

LI 4-2A S00V BRIDGES, lilicon. EsH wave rfctiiirrj, TO-S Caie, i>H«l 2,99 

:. 10-QUAD PHONO JACKS, 4 RCA i^cki on 2 c t'j" Bakelilt lErip, 1*63491 2,99 

FJ 50'MQDULAR SWITCHES, by Cenlralab, "puih-an F " DPDT. 6PDT, c\c„ <*31SDA> .... 3.99 

150.'4EW0 ,r RECTIFIERS. IN4OO0 Mrtaf, rruy Inctucfcr 50 )a 1000V, (4 2417) 2,99 

U 1S-THUMaWHfEL TRIM POTS, tnap-ln If pe, auotltd VAlurt, Ob299i 1.99 

ISO-MICA CAPS, papular valun by anorlcd manulacturtrt, '= dibSI -,..,.. 2.99 

CJ 1 -I, R. DIODE, 5'9 wail Es . he Eer o - j unci Ion cnai,, lot Putf e mod e r 1 '64453 2.99 

U 200'BUEsLPLATES, ant, reiiilor-capacitor network*, varioui vaftwt, E«b2B2i . , 3.99 

□ iSOrMETAl CAN TRANSISTORS, AHL 3N #'i in TO-S, 1,1b, tome unmarked, (-2b03) ... 3,99 

24 LM T 340T V01TAGE REGULATORS, un|e>rtd TQ-230, may Incl, 5-34V, (*3635r 2,99 

^ ISO-POLYSTYRENE CAPS, auorled lypei, *1yl«, A rivei, all good. (-27291 2,99 

H*n.p|Asrif r |^S[s, ^m| t -l^lt>, A ...iMry. i t .^.;_ 2.99 

CJ ^SO-CfftAMlC CAfi, tHL lubulan, MpO"l, lemp cuefJkicnE, eic (^5*5*1 . ~ a. 99 

bO-THERMISTORS, varioui tfp» A llykf, net;, (Oefficlenl, TOO*.. 4a40B91 2.99 

U 35-IC SOCKETS, anl, 24,26, A 40 pin rocked on CIO buard r U63B01 2.99 

!J .!-, vLI'.I I'll!, A CABLE SETS, 3.5mm plug, b' imulated 2 cund. leadi, Inb2b9l 2,99 

Lj 20-RCA PHONO JACKS, popular iiiF- [atk on a 9akellt flrlp, 4-62301 2.99 

250-PRE-FOHMED DISCS, caps w/lead* for PC u ( e, mi.ed f«lwi, t*2605> 2.99 

I J 50-AXlAL ELECTROS, a»l. va,lue», volli r lizei, Whal a buy?, L>3227l , , , 2,99 

i 100-METALUC RESISTORS, moilly 'j watlen, anl. val. 1-5% id. (-UMI 2.99 

1. 1 100.PO WERS POWERS, 3 \Q 7 wall pow« retitlurv 1«UB11 3,99 

I. 15 IGNITION 5UPPRESSFON CAPS, for aulo radlot, dfckt, tl« r 0.5 Iflf 1*63341 2.99 

U 200-COILS A CKOKES, a»E, RF,OSC,lF, and peaUnR. Iyp«n ' f.Jtli 2.99 

CJ 50 -POWER TAB TRANSISTORS, plailic NPN, TG-220, anl. lypej, unk-sli-d 4*24251 3.99 

CJ 34-SKIHNY TRIM POTS, multi A tin%\<e lurn, 4t*l. valuci A Irpei, ^b2B5J 3,99 

; 30-HOBBY OPTO COUPLERS, un|«le<f r mini DIP, 1500V Itolalion, (-2629J .,.. 2.99 

. I0-2N3O55 HOBBY TRANSISTORS, rnanuT. lallout, IO-3. U-Etf-I, «°b624l 2,99 

U 100-DTL tC't, nroiHy dual |K flip flops, marked, 100', prime. 1-1*4441 2.99 

II 200-ONE WAITERS, atll. TW rt*i»iori. moillv carbon i, lome S'.er^ <«b2B4> 3,99 

CJ -iij- INSTRUMEN T k'NOBS. lor- half round »h*Hi. ivrnt W/polnlen, (i»b49Bi . . 2.99 

i. 15-LINE CORDS, heavy-duty. Ifl gauge, h\ molded plug. 2-cond. (>b499) .-,..., r ., t 2.99 

10-MICRO LED DISPLAYS, 4 liny 0.1 M dlglti, 12 pin. mltpl-, (»S064I ..t.. , 2,99 

TS-DIGIT READOUTS^ MaE pak w/bubblc mag. .120" Ingh, 14 pin, U 5S5fti 2.99 

1D-ASST. READOUTS, various tya». t.«lw». jnd j1»1«, '--W .„.,. _ 2.99 

15-5 |UAtlO LEDS, anurled slyle-p. and ttiltir-, jII nrn ft too*.. F--J079.I 2,*9 

4-0.3" DIGITS O.N A DIP, com. cathode, mllph, w/bubble mat, (■ ISO?] , 2.-)'/ 

6-B-1V2 DIGIT LED DISPLAY, UB" high dleiti, com. calhode, 2V, 25 mA ("bOOfri 2.99 

(MNCANOCSCEKT READOUTS, atll. 5 A 6 volt, ifti" biib, com. anode, ['66451 2.94 

4-0,5" READOUTS, red FnO S07, common anode, PC lead*. 7->ee. LED, C*2Wtf] 2.99 

2-RUBRER DUCKIX, tcanner- anlenna. VHF-Hi l.B rWradrd Hud • -(.lin 2.99 

40-IN4 I4S SWlTCHENt, DJOUfS. 4 n»ec. 300V. 10 mA, axial, 100\, (*bb231 2,99 

S-SETS -COMPUTER TAPE KEAfJS, play^record A eraie itlt, digital appl. t?6b46> 2,99 

3-SHItLDED AUDIO CASUS, 2 tend., wilb RCA plugi a1 rich end, ' ■ M 1 J ' 3,99 

6-Y ADAPTER, ihlelded. 2 .nulufoU pruji [u 1 molrxota jack, (-5974) -.- 2,99 

200-Ht-OJUALITY RESISTORS, anE. caibum. tome mclallie, icmii* S'.er*, I«b627) 2.99 

40-RADlO/TV KNOBS, varioui ilylc*, ihapei, A rnlori, w A w.'a ihafli, (*b62Rl 2,99 

20-PANEL SWITCHES, 4»orled FOlary, micro, ilirfr, etc. 1 ■ 60341 2,99 

30.PA1RS.RCA PLUGS A )ACK5, popular foe Hi II. ipeaken, ttc, t-66301 2.99 

100 IN 91 4 SWITCHING DIODES. 4 ntec lliil, glai*. unlnrd. Ii6b32l 2.99 

4-2N3055 NPN TRANSISTORS, 115 walti, 15 j.mpi, TO-3, 100*. malerial. l-6b333 2.99 

BO-UPRIGHT MYLAR CAPS, incl. an), epoiy, pUilk, polvityrene, tic. '. ■ Ob.U' 2.99 

2Q r NE-2 BULBS W/RE51ST OR, nron, pluRi rlRhE Into 1T0 VAC, 1*66301 3.99 

10&-1.2 WATT METAL FILM, aifl. r»Efton. color-coded, atlal leadt. 1-66311 2.99 

100-PREFORMED 1/4 WATTERS. JLiiorled values, pftCUl Tor PC appl, 1-00221 , , ., 2.99 

l^gijK ORDERING DEADLINE: Sept*imh*r 1. i9S0 ^«- 

IJHBHBi Diicount To Br? Taken BEFORE Pottage It Added. ,M 
sTmmoR frm ' M vi'M ■'■■■« rooToM 

W« himr HA11IJICHAII01, VISA, ifehft, .n.. COD, 
agPJL ^PJBJL ■ ^T jf|k4flkBjfl j*P li->|ih*n»-gr *HI. Mlnimym irdw )1Q 

Uf fll W^ ■BrBklValBm JW H-tB C*I Nd A dr^rrjulion. mm* A manlh 

^p f^fa ■ BBTVBBT IbBT k af m-4-««i«> PDITAOL; UiA. arid iX CANAOIAN. j.dd 

^■^ ^ m ™ ■■■■■■ ■■—- J> %% r0ft (| tw idd . ilQ y, Pura% («(,»» *j|l U, 

PO ROX 942 K7 nlmml. OPtH ACC0UWTS. nun i ; , im.h 1 mr.i ,„ 

.v. bvm T* 0* ■ Mel 30. US Minimum j H , H0HE:i4iT 241 Hit 

SOUTH LYWNFIELO, l.o.d. orpchsl pitmnn must b- m*t« in c-vh, 

„,,. . Poilal Menar Oraer. or Or J 1 In a Chetk. 0.0,0 

rnA9>, OjL94ii th«r E .i krJH b* addvd m lh< ar4«r. 



INTERNATIONAL ELECTRONICS UNLIMITED 



- DUNCE LEO DISPUK 
J itjflwnt P.HQ 
WNW10 - 'Cwron made 
HM4G40 - cc*men cthod* 



,»■ a MIKE overflow t\ 
HANis'lG- - conFioft *eoo> 



%&% I am ■"' 4 " ,u " d J 

mna.x ■ ■■ smlH rcD uo t 



.3" RED IED OISPIA' 
7 semen: RHD 

IIH7Z()vUI72 Mull) 
ecrvnon onodo 



10/ .7, « 

is/tir.so 

TWiiS.JO 1 



1O0/S7.SO 



jima obi en led ( f/si.oa 

.20" as f filled I 

^UHWIN 0BEEN LEU 1 

.125- iiffuxd 1 100/19.7! 



CitwxkW 



ML7JL FILM KSillOBS 

I. oh-10 pK-21 ok-100 

1-999 .29 I. SO 2.21 7.10 

1000- .21 1.21 2.10 7.25 

5000- .21 1.00 1.90 6.75 
10000- .25 .95 1.75 5.00 



1-(H« BBODEI (BJIS0) *1« •tttempt. 
t/4a MIL-R-10509 J50V/J0°C 
.135" oil « ,355- long (body) 
All STWD1BD DECADE VALUES 
ERQH lOobei to 4751: 




LINEAR CIRCUITS 1/2 PHICE SALE i.e. SPECIALS 



LH30UH \.v, 

I.KJ.J1-.-S . ): 

I.M302H .59 

i.»nn7CK ,5: 

r.MJOBH ,7? 

LH30BCN .79 

UO09H 1.01 

LMJ10CK 1,07 

ttlilm .19 

\M1 1 1CN . 89 

LMrnn .H9 

IJ0 3 2B ,89 
LM540T-6V 

U800) 1.19 



■ t.0 



I DIODES 

l*H8 <3'>» 19/11.00 lOO/Il.OO 

I 1N*D01 recti f lor 12/51. 00 100/17, 00 1 
I 1M0M roitlflor 10/H.0O 100/(9. DO 

RE6ULATE0 POHEB SUPPLY <^^ y 

picvldcs .Imuluneoui outputi of 
Plus J mfnill IV. 12V, 1 15V. 
USOS 115/29VCT trinsfomer - lAirp 
totll output, kit Srtiiludes PC boird 
(2 1/B" 1.3 15/lfi-), til parti Incl 
tnnsfOTTwr. schemtlc 4 layout dwg. 
SH.SSei 
10-21 13.00m 
25- 12.50m 

CBVSTAL COfnUOtLED 7IHt 8A5E (XT 
provides icounte 1 h:, 10 hi > 6D hr 
double buffered outputs from 9VDC Input. 
CMOS compitlble. kit Includes PC board, 
(1 5/8" I 3'). ill parts lejicept bittery) 
| scMMtlc, layout ovj. 1 tnitructlom. 
tlS.SOM 
10-21 13.750a 
29- 12.5Bea 



«0)8S 

Ut55611 

LWiTCJt 

LMM9IC.f 

LM5 55CK 

HR320N 



3N390* NPN TO-92 10/Jt.SO 
JII390S PUP 10-92 25/) 3. 00 
100/111 .00 



IC 8HLAUBIWR1) 

2 S/16" X 5 9/16-1 
UNIVERSAL UBESUBOAfiO | 

3 3/16" I S 1/16" 
il.lStt. 
1O/1J0.DO 
100/175,00 | 

CLOCK CHIP W5371AA 
1-5 digit EDhi 12Hr 
alem 21 pin 
■ 11.95 

1WS17.50 
Il05/!I50.IB 



DART 16521 13.9501 19/535, TO 100/1275.00 



Payvent by cheek. N.o. . UPS-COO. H/c 
or VISA. Add SI. 00 shlool no/hand ling 
In US, Canada 1 Mm tea. Other countries 
J1.D0 ♦ i% of order. California residents 
add sales tax. Hlni-un order 110.00 



1 '■-.■■... ;.!:■ 


- 1 sw 


1 8 pin DIP 


SPS7 


1-9 


Sl.Clea 


10-21 


1.55oa 


29- 


1 .49ei 1 




■ dipshitch 


. ■. , I 


■ 16 pin DIP SPS1 | 


1-9 


2,10ei 


10-21 


1.9501 1 


25- 


I.R5ea j 



IMLR^AIIUSAl. HIUmiMH IMIMMtU 

Hi BroatSay Jackson Ta 95443 
Shone ZCI9 333 3870 
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M 



ICRO 
ART 



552 Summit five. 

VLUcstfield, NJ. 07090y 

(201 ) 654-6008 



MOTION DETECTOR: Features include transpar- 
ent, optical IC completely assembled on circuit 
board with necessary capacitors Extensive specs 
and application notes included. /S 5.00 



CRYSTALS— 3.579545 MHz Ml 

6,0 UN: 2.9! 



JUMBO LED'i 

Green, 7/1.0O-Yellow,7/1.00-Red, 10/1.00 

100/13.00 100/13.00 100/9.00 

MOUNTING CUPS-12/1.00 



7 5EG Dftptayt (comp. grade) 
■3"/95«-.6"/1.45isp«dfyarin. or oath.) 



AM/FH RADIO CHIP— jt«08] 2.00 or 3/5.00 
Complete AM/FM IC-extemal IF required 



DIPPED TANTALUMS 
,47pt35V(l"ieads)10/t.OO 



SUPER SUB MINI LTTlCS 

[["rid. kiads, by Nichicon) 

lOOOaif 5flV fl'/i." L X «W. 75t or 10/6.00 

47 .1 25V ('/„" L X W % 10/S1.00 

400iil 330V (photo Bash or laser circuits)-S/l ,00 



COMPUTER GRADE TWIST LOCKS 

3200ii( 50V (ideal tor power supplies) 2.00 

lOOV 50V— 1.00 lOOOpf 185V-2.03 



DISCS— .001 1KV 25/1.00, .1 50V 1 5/ 1,00 



HEAT SENSITIVE SWITCH—./ 1-00 
self contained unil opens at 150 C 



9 DIGIT FLUORESCENT DISPLAY by NEC 

cemplete with driving circuitry-2!50 



EXTRA LOUD 9V BUZZER— 3/2,00 



WALL PLUG ADAPTER— 5VDC to! lMrru-1,50 
6.3V 1,2 Amp Transformer— 1,75 



MINI AUDIO TrMNSFOfiMEHS-3/l. 00 



DIGITAL MOTION/UNIT COUNTER MODULE 

(Fairchitd) wrlh largt * digit display t specs./.OO 
8035 MkroprocHMf, 17.00 



INTERFACE CHIP-D8243 
16 line 1/0 extender tor all single chip n Ps 5.75 



BRAND NEW ITEM 

FREQUENCY COUNTER CHIP 

ICM 7215 IPL 

(40 pin), with on board dividers, 
decoders/drivers. 18.95-specs included 



SUBSCRIPTION TV EDUCATIONAL KIT 

If lh(cf ' i » TV cnanul In your »ia ■fveh ^ o\i e*i't luns It md i*L 
i prooar pctura of sound, ctiinots vi rou'ra Maai| a suostrsn 
ttan TV sifjuA Howyou can Ifed hTa sif/J. Ovf 2**if* iuarrstad 
manval C0iiU»ns a inscription OF hse such I sn1«n worts md 
otJuott construction oattis lor bsddnt a eweut to ratlora that 
audio and video signals lo lhaa c^kial slat*. Avjaal opootlwutf 
to Iwn mora afcout rv tavadcadinj itchniqim. 





p.cr«lbc 




»«0 






»» 


DsmpklakJt 


.. _ . 





fiOO 


IENER WOOES— 20V 1 amp 10/ 1 00 


TV SATELLITE TRANSISTOR 




MRF 901 (prime) 14.50 






LINJAR 




LH322X 


5.00 


LU130J 


l.» 


LUJOCal 


7S 


HI 1301 


.95 


LM301AH 


23 


LMI3M 


1 11 


IK307H 


50 


HI 130) 


.90 


111 307 


J5 


til [SOIL 


.90 


LM308H 


JS 


UII3I0 


ITS 


LMM 


99 


LM 13)91 


ISO 


UM1M 


its 


LMUIt 


221 


LU31IH 


3 


UIIJM 


a 


LMUn 


5 00 


tuiBoe 


2,71 


LHDJN 


LH 


LMItt) 


1.71 


LU 320K--1S 


1.15 


LU 18273 


1.71 


LHXrOt-U 


1.11 


W1S30 


1JD 


LUIH 


US 


L«1MI 


1.71 


LHaa 


185 


LU 1848 


IJ! 


LU1»J 


1.00 


LkttM 


2.90 


UaMM-11 


125 


LU2I1I 


1.60 


LM 1*1 r 12 


UJ 


LU2I13 


1.71 


LMWH 


as 


LU2907 


210 


LH373 


295 


LU2317 


1.95 


Bart 


Up 


tllJoas 


1.10 


LUIH 


1,15 


til 3051 


1.10 


LAI 391 


1.(0 


LU3064 


ICO 


Sim 


IJS 


IU3C6S 


1,10 


mm 


ISO 


LU3087 


2 50 


mm 


LM 


m»!o 


2 53 


LM 


LM3D71 


200 


LB 7*6 


2,50 


LU3071 


in 


IM7UCH 


8 


LU 30J9 


I.7S 






LM39O0 


,71 



Terms MICRO-MART accepts Visa, MC, and telephone COD'S. Foreign orders (50.00 minimum plus 
shipping-US funds only. Orders tinder $10.00 include S2.00 lor shipping/h-andling All components 
guaranteed or money refunded. Immediate shipping. M.J. reside nil add 5% sales tax. 
MICRO-MART . 552 SUMMIT AVE., WESTF ELD. N.J, 07090 o (201) 654-600S 
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CIRCLE 49 ON FREE INFORMATION CARD 



RAMSEY 
ELECTRONICS 



PARTS WAREHOUSE 



PO BOX 10101 
Rochester, NY 14610 
716-381-7265 



We now have available a bunch o! goodies too 
good to bypass Items are limited so order today 



MINI KITS - YOU HAVE SEEN THESE BEFORE NOW 

HERE ARE OLD FAVORITE AND NEW ONES TOO. 

GREAT FOR THAT AFTERNOON HOBBY. 



FM 

MINI 

MIKE 



e 



A super high performance FM wire- 
less mike kit! Transmits a sisbEe 
signal up to 300 yards with excep- 
Oonil audio qualify by means of lis 
built In electrei mike. Kit includes 
case, mike, on-oll (witch, antenna, 
battery and super Instructions, This 
is the finest unll available. 



FM-3 Kit 

FM-3 Wired and Tested 



19.95 



Color Organ 

See music come 
alive! 3 different 

tights flicker with 
music. One light 
each for, high, 
mid-range and 
lows. Each indi- 
vidually adjust- 
able and drives up 
to 300 W. runs on 
110 VAC, 

Complete K m . 
ML-1 
$8.95 



Video Mod ul H or Kit 
Converts mny TV to video monitor Super 
■labia tumble over ch 4-6 Runs on 5- 
15V. ecceplstld video s^nai Stttunilon 
|he market' COrnplft.n hit. VO-1 17.95 



L«J Bllnky Kit 
A great attention get- 
ter which alternately 
flashes 2 jumbo LEDs. 
Use For name badges, 
buttons, warnrng 
panel Sights, anything! 
Runs on 3 to 15 volts 
Complete kit, BL-1 
$2.95 




Super Sleuth 
A super sensitive ampli- 
fier which will pick up a 

pin drop at 15 feel* Great 
for monitonng baby's 
room or as general pur- 
pose ampler Full 2 W 
rms output, runs On B to 
15 volts, uses IMS ohm 
speaker, 
Complete kit. BN-9 

$5.95 



CPO-1 

Runs on 3-12 Vdc 1 wall out, 1 KHZ qood (or CPO, 

Alarm. Audio Oscillator Complete kit $2,95 



Call Your Phone Order in Today 

TEHMS Sal ■'.., * ,,rwi.,,vMnt I 

: COO add St 50 Minim n 
■■ mctel STOOD • • ■ 

b*v to' I I I ■ 



CLOCK KITS 

Your old levorltee are here again. Over 7,000 Sold to Dal*. 
8* on* of the gang end order yours today! 

Try your hand at building the finest looking clock on the 
market Its satin finish anodized aluminum case looks great 
anywhere, while six A" LED digits provide a highly readable 
display. This is a complete kil, no extras needed, and it only 
takes 1-2 hours to assemble. Your choice of case colors: 
silver, gold, black (specify). 

Clock kit, 12/24 hour. DC-5 $24,95 

Clock with 10 min. ID timer. 12/24 hour, DC-10 *29,95 

Alarm clock, 12 hour only. DC-S $29*95 

12V DC car clock, DC-7 $29.95 

For wired and tested clocks add $10. 00 to kit price. 
Specify 12 or 24 hr. format 



FM Wireless Mike Kil 

Transmits up to 300" to 

any FM broadcast ra- 

dio uses any type of 

mike Runs on 3 to 9V. Type FM-2 

has added sensitive mike preamp 

stage 



FM-1 kit *3.95 



FM-2 kit $4.95 



Whisper Light Kit 

An interesting kit. small mike 
picks up sounds and converts 
them to light. The louder the 
sound, the brighter the light. 
Includes mike, controls up to 
300 W. runs on 110 VAC. 
Complete kit. WL-1 
$6.95 




Tone Decoder 
A complete tone deco- 
der on a single PC 
board. Features. 400- 
5000 H? adjustable 
range via 20 turn pot, voltage regu- 
lation, 567 (C. Useful for touch- 
lone burst detection, FSK. etc 
Can also be used as a stable tone 
encoder Runs on 5 to 12 volts. 
Complete kit. TD-1 $5.95 



Car Clock 

The un-kit. only 5 solder connections 

Here's a super looking rugged and accurate auto Clock, whteh is a snap lo build aorj 
mslsH CloCk m eve rr p n ► is completely assembled — you only sotder 3 wires and 2 
switches, lakes about IS mtnulBS* Display is bnghl green with pylomalic brightness 
control photocell — assures you of a rnphly readable drsplay day or nioM Comes in a 
sa h n n rush anod if id a 1 u m ■■ n um case wtucti ea n be a tlached 5 dii f erenl ways usi ng ? sided 
tape Choice at silver, black at g£ia case 1 specify! 



OC-3 1c.il 12 hour formal 
DC-3 wired and lesled 



$22.95 

S29.55 



Universal Timer Kit 

Provides the hasic pans and PC 
board required to provide a source 
of precision timing and pulse 
generation Uses 555 trmer IC and 
includes a range ol parts for mosE 
liming needs 
UT-5 Kit J5.95 



Mad Blaster Kit 

Produces LOUO ear shattering and 
attention getting siren like sound 
Can supply up to 15 wetts of 

obnoxious audio Huns on 6-15 VOC 



Siren Kit 
Produces upward and downward 
wail characteristic of a police 

siren, 5 W peak audio output, runs 

on 3-15 volts, uses 3-45 ohm 

speaker. 

Complete kit, SM-3 $2.95 



Calendar Alarm Clock 

The clock that's got ii an- 6- 5" LEDs. 
12/24 hour, snooze. 24 hour alarm. 4 
year calendar, baiiery backup, and 
lots more. The super 7001 chip ts 
used Size- 5x4x2 m cbes Complete 
kn less case (not available} 
DC -9 $34.95 



Under Dash Car Clock 
1 2/24 hour clock m a beautiful p-iidc cast liaturaa 

A lumbo RED LEDS hr^n accuracy 4 DO IS], aaty 

1 wire i-.G'ji. up rjtipltp, bJlitkl wilh ijnron «nd 
lLptf i nxl>i ucric nx OpV ona : im^rr c r al uo inr^i I) 
ad .u Hi n ipiay Id irrfcunl lupjhl lo.n 
OC-11 Clock *.|h mtrj brack** JJ7.K hit 

OM-1 dimmir adapter u m 

a.;- %■•- :>:; ±-.'.. and T«1 



SO HE Tim* Bama 

Runa en &■ li VDC Lo* cwrr*nl i"2 5-iiai I 

mn-'mgnm »«uracy TB-J Kil fUO 

fB-T Ktsjt St IS 



PARTS PARADE 



Video Terminal 

A con pieitiy 5*t-£ o*ta >n«i i?*no nrjfuj video mrninir carfl Hequi r*i only an a&Ch Ve^imard and TV 
Stl^otirc-omncomolfff Hnrrm jr, ! gn-l FtalU'tf are unojia SV nuppfj x T * ■'- c antra 'ltd si-nc md to ud 
nn-s. I to 9400 1 Complflv cflmout*' artdj kryEHjivd conlrnl g1 cmrsjjr Partly fira* cofllrga anddnplay 
Accepls and E>ineraEai tanal *5Cn pl.,s, parsfW Keyboard input Th*(HlS >t 64 char &y tSlmn *■-- 
icfQtiiAg upper and lowar caia jeplmnalr and hai ns-53? and ?Drna loop miafrac** An boird Knn 
> ">du 3e lockala and c nmprn i cfocumeniation 

R E W 1 6. lerrninat card k il (add $to OP lor wirtd utvit] SI I J 5S 

Lower Caie api-a* 11,1 S5 

Pn**< s-.-peiy S14t* 

HF UDCVUlOr kil %7 -}-, 



IC SPECIALS 



LINEAR 



301 

324 

390 

555 

558 

S65 

566 

567 

741 

1458 

1900 

3914 

B03S 



SI 50 
11.50 
».« 
SIM) 
1100 
SI w 
$125 
10/SS.00 
1,90 
1 SO 
S2.95 
SI.05 



4011 
4013 

4046 
4049 
405fl 

45! i 

4sia 

6639 



CMOS 



flW^ 



J1.3S 
11.75 



READOUTS 

FMO 3» a- C.C 1140 

FNO 50^510 PC> 1 W 

MAN72.MPTX» UCA 1« 

hp rssi (j'CA loo 



TRANSISTORS 



2N3BQ4 NPN 
2hl3Ko PHP 
3H44C3 PUP 
2NU1G MPN 
JN4H6 FET 
3NS4GI PNP 
2H«02I 

JI43T71 h|PN Silicon 
}HS17a UHF NPN 
Powir Tab uph aqw 
PO«« Tib PNP 4QW 
MPF 103'.'3NS4t4 
NPM 2904 Typa 
PNP 3404 i -, p* 
SntSOSS 
IN I**6 LIJT 



1S.J1.M 
1S.-II W 
1V11W 
li.tl.OC 
*.ti'» 

1/11 W 

n » 
vtt-n 

•41 Jl 

i/i.oe 

JH 
SAi'tl.H 
KVEUfl 

IB 
*■*»» 



TTL 



74S00 

7447 
7475 
7490 
74195 



$.40 
£.65 
$.50 

S .50 
11.35 



SPECIAL 



11C90 

10116 

7208 

7207A 

7216D 

7107C 

5314 

5375AB/G 

7001 



I1S.00 
S 125 
$17.50 

5 5.50 
$21,00 
$12.50 
$ 2.95 
$2,95 
$650 



FERRITE BEADS 



a Pin 
14 Pin 
16 Pin 
24 Pin 
28 Pin 
40 Pm 



Sockets 

10;$2,00 
10/ $2,00 
10/ $2. 00 

4/S2.00 
4/ $2.00 
3/52.00 



Diodes 
5 1 V Zener 20/$1.00 
1N9l4Type W/11.00 
lKV2Amp B/$1.00 

tOOV tAmp 15/11.00 



25 AMP 
100V Bridge 
$1.50 each 

Mini-Bridge sov 

1 AMP 
2 for $1.00 



Resistor Ass't 
Assortment ol Popular values - v* 
wait Cut lead tor PC mounting, W 
center, %" leads, bag of 300 or 

more. 

$1.50 



Switches 
Mini toggle SPOT 
Red Pushbuttons N O. 



$1.00 
3/$ 1.00 



Eirpftc 

$" leads, fl ohm. oood lor small lone 

speakers, alarm clocks, etc 

5 fpr |1 00 



Approx ?'■<" diam Hound 
lype lor radios, mike pic 



Crystals 

3 579545 MHZ $1.50 

10 00000 MHZ $5.00 

5. 2* 83 00 MHZ $5.00 



AC Adaptars 

Good mi clocks, mead 
chs rc>H rs f all 110 VAC plug 
one end 

a 5 vdc & 20 mA sioo 

16 vac @ 16DmA S2.50 

i? v.ir. cV 2S0mA 13.00 



Solid Stala Suijcera 
small butOtf 450 Hz. B5 dEJ. sound 
output on 5-12 ydc Al 10-30 mA. TTL 
compatible 11,50 



Slug Tuned Colls 
SmaJi 3/16" Hex Slugs turned coil. 
3 turns. 10/J1.00 



AC Outlet 

Panel Mount with Leads 

4/S1.C0 



CAPACITORS 

TAHTALUH 

DippadiEpwif 

?: j^r ; -j . j/j 1 .» 



ALUMINUM 

Eiectrciirtic 

iooo uF ibv PladkBi j.sa 
SOD uF 20V Ax.al ».M 
iSOuF 1«V Anal 5/11.00 
10 uFiSV Radial lO'll Cfl 



1 16V 

oot i«v 

100 pF 

CKT1AV 



llrtlJM 

W/I1.M 
M-Si W 
:■■? ii tt 



DC-DC Conrarler 
*3vdC mpul prod -9 vdc @ 30fflS 

■9 vdc pfO.Juces-15 vdc .;iJ' jSrr.a 11.35 



Mini ceramic Him 7 KHz 
FJ. W. 455KHI llUii 



JSK 20 Tum Tnm Prjt $1.00 
IK 20 Tum Tnm Pot I .SO 



IE 



Trlmmtjr Cap* 

Spraijut - 3-40 pi 

Stable Poty propyl *n* 

50 *a. 



Crystal Microphone 
Small 1" diameter V*" thick 
crystal mike cartridge $.75 



Coax Connector 

Chassis mount 

BNCtypo $1.00 



Mini RG-1 74 Coax 
10 n. (or $1.00 



» Voli I 

Nice quality clips 

h" Rubber Grammars 



5 tor 11.00 
10 tor $1.00 



Aiat ol Chokas due capt lant ranHori 

IrananloFi dipdas JdlCA cipi ale 

am bag i i0d pel |1.B0 "q bag I M0 pel U.tft 



Ccmnactori 
6 pm lype ooidconitcuror 
mA-io03 car clock module 
price .75 aa. 



Leds - your choice, please specify 

Mini Red, Jumbo Red. Htgh Intensity Red, 'Illuminator Red 8^$1 
Mini fellow, Jumbo Yellow. Jumbo Green 6V$1 



Varscton 

Motorola MV 2209 30 PF Nominal cap 20-60 PF - Tunable r-ange - 

.56 each or s/(ioo 



Audio 
Prescalar 

Make high resolution audio 
measurments, great for musical 
instrument tuning, PL tones, etc. 
Muitipliesaudio UP in. frequency, 
selectable xlQ or x100, gives 01 
HZ resolution wilh 1 sec gale 
time! High sensitivity of 25 mv, 1 
meg input z and built-in filtering 
gives great performance. Runs 
on 9V battery, all CMOS 
PS-2 kit $29.95 

PS-2 wired $3995 



600 MHz 
PRESCALER 



mf 



Extend the range of your 
counter to 600 MHz, Works 
wilh all counters. Less than 
150 mv sensitivity specify - 
10 or -100 

Wired, tested. PS-1B $59.95 
Kit, PS-1B S44.95 



30 Wall 2 mtr PWR AMP 
Simple Class C power amp features 8 times power gain. 1 Win 
for Bout, 2 Win (or 15out,4W in for30out. Max output of 35 W. 
incredible value, complete with all parts, less case and T-R relay. 
PA-1, 30 Wpwramp kit $22.95 

TR-1. RF sensed T-R relay kit 6.95 



MR F. 236 transistor as used in PA-1 

S-IMbgain 150 muz 511.95 



RF actuated relay senses RF 

(1W) and closes DPDT relay. 

For RF sensed T-R relay 

TR-1 Kit $6.95 



Power Supply Kit 

Complete triple regulated power 

supply provides *er i a bte 6 to 1 S volts a I 

200 ma and ' 5 an Amp, Excellent toad 

regulation, good filtering and small 

siie. Less transformers, requires 6-3 V 

ii t A and 24 vct 

Complete kil. PS-3LT 14.95 



OP-AMP Special 
BI-FETLF 1 3M1 - Oirecl pin lor pin 74 1 compatible, but 500,000 MEG 

input z. super low 50 pa input current, low power dram. 

50 lor only 19.00 10 for 12.00 



7SMG 
73MG 
723 
309K 

780S 



11.25 

S.1.25 
$.50 
$1.15 
$1.00 



Reguialon 



751 Z 


$1.00 


7515 


$1.00 


7905 


$1.25 


791Z 


$1.25 


7915 


$1.25 



Shrink Tubing Nuba 

Nice precut pcei or thhnk ilii- 1" * "A" 
Bhrint tQ H" Graal Fpf tplicel S0;St.OO 



Mini TO -92 Heal Slnki 
Ttumiatloy Brand S lof (1.00 

To-aao Heat Sinn 1 lor 11.00 



Opto Isolators - 4N26 type 

Opto Reflectors - Photo diode + LED 



[S3 *- 50 **■ 

"Tft (1.00 «*. 



Molex Pine 
Molex »lre*dy precul in lenylh of 7 Perfect 
fwl^lnioclMfilOilitaefo^l^OO^^ 



Reviatence vine! with light. ?50 oh ma to 
over 3 meg 3- 1&r 11.W 



-i. 

to 

s 

93 
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7400 



SH7401N 
SH7402N 
&N74D3N 
&H7404N 
SN7405T. 
5W7JKAN 
SN7407*. 

SM7«€h 
SX74QSN 
1S.I-* r* - 1- '■■■ 
5*7A.ik, 

SH7413* 

3HF4I7U 
SftMH* 

g#cr4?iw 
WT4S2M 
SN?4J3N 

5MI47JH 
5M7426N 
3N7427N 
SN7429N 
SN7430N 
5H7432N 
SHMITH 
5N74MN 
5N743DN 
SH7440N 
SN7441N 
SN744JN 
SHTWH 
SN7444M 
SH7443N 
SN744BN 
5N7447H 

SN7443M 

SNS^SON 

IH74HN 

S*747Q« 
5M7473W 
&NM73W 

5MI*7Jh 
SNMTSH 

5>fTA76>, 

SHT49CW 

SHJAlliM 
SN74IZH 

S-H71B3.S 
SNr4«BH 
'^'- " "C^ ■■ 
3N74BDH 
5HMB0N 
3N74111H 

iWiinit 

ShT4H3N 
SWUMiH 

SN74B5H 
3H7*«irt 
SNT4H7W 

SN74IQ7N 

SNM:0flrV 
SW*1 IBN 



: .',:..-■, !', 
Sr.MrfWJ 
5H74T24N 
SH7412SM 
SUMIMIl 
SrHMISftN 
3W74139H 
3H74T41H 
SM14142N 
SH74l43f 
SN74144NI 
5Nf4HS« 
5HM147* 

sj*?4i4a*« 

S1VT41S1H 
5W 74152*. 
BH74IKW 
BW41B4H 

BH74l£lN 
S«r4lJ7W 

5,1 74 I'M** 
7H741KN 
SN741B1K 
SHI41B3K 

5H741B3M 
SN741D4H 

SH7418SN 
SN741IMN 
5N74167N 
SN7417DN 
SH7417SH 
SN74173N 
SW74174N 
SN74175N 
SN7417BH 
SH74177N 
SH7417BN 
SN741BDK 
9H741B1N 
SN741B2hT 
SN741BJN 
SNH1B5N 
SH7410AH 
SH741MN 
SN74190H 
SN74191H 
SN74192N 
SM74163W 
SH741B4N 
SN741&5N 
SH74196N 
SN741S7N 
5H741MN 
SN7419W 
SH74221N 
SH74?61N 
SH74273H 
SN74J79N 
SN742MH 
3N742iB4N 
SN742B5N 
SN742B0N 

6>ty44HM 

SN743MN 
5N74»7N 

SNTMHH 
SN7«BQN 
SHMWaM 

SH7*4flON 



SUM 
34G 

l 15 
1,35 



a n 

.! H 



CMOS 



004000 
CO4001 
CO40O2 
COtOQft 
004007 
CD+OM 



CD4O10 

CD+011 
CC4012 
CO40U 
CO+flU 
C04015 

ccMOie 

CD4017 
CD4C1S 
CD4C1D 
CO4020 
CCM021 
CfMQZZ 
CD4Q23 
CEM024 
C&4026 
CD4Q27 
CD402S 
CD402U 
CD4030 
CD4D31 
C04O32 
GD4034 
CD4036 
£04037 
G04040 

C04Q4Z 

C04Q43 
G04044 
CD404B 
GD4047 
C0404B 
GD404U 
CD4QH 
CCMCHk 
CD*352 
UMQ53 
CD40S5 
CD40S6 
C&40-5U 
CD4Q6Q 



3 35 
LIB 

335 

1.19 
1.94 
13* 
134 



3 95 

2 05 
■B35 



00*070 
C040T1 
00407? 
00*073 
CO4071 
00*07* 
CO4077 
CO4078 
CD4041 
CM04? 



CD*0« 
MC1440e 
MC14409 
MCI 441 5 
MC14413 
MCI 4415 
MC14419 
CCWM1 
C04502 
CO4503 
CD4505 
CD450e 
CD45Q7 
CCMHW 
CD4B1D 
CD4511 
GD4B12 
CD4515 
C0451B 
CD4S1B 
CD*5?a 
CD4535 
C04556 
CD4SOG 
7*000 
74C02 
>*0IH 
74000 
74OI0 
MC14 
T4CM 
74030 
74C3J 
74C13 
74044 
74C73J 
74074 
74CM 
740S9 
74CW 
74C» 
74C95 
74CT07 
740t5> 
74CT54 

740157 

74CHE0 

74CH1 

740t« 

74C184 

74C173 

740174 

74C175 

740193 

74C1S3 

74C195 

74C922 

74C4|33 

WMB0C3S 

HMMQ97 



;■:•■:. 

3L4fl 

1299 
13 45 

1344 

BU 

494 

39 

■'OS 



395 

! 35 
i 39 
139 
399 
1 B9 
139 
139 
4 95 



350 
2 10 
2 39 
230 
239 
239 
249 
275 
2 75 
239 
2-3* 
2 39 
7 91 
*95 
1.M 



74LS00 



74L50W* 
74LS01N 
74L302N 
T*lXOH 
74L&MN 
74L30QN 
T41.SCHN 
74L4DBN 
741S10N 
74LS11N 
74L312K 
r41Sl3H 
74lS»4hr 
7444 HH 
744.S30M 
74t52lN 
74L432N 
74iS»N 
74LS2TN 
74I,S;4N 
74U30N 
741S33N 
74LS37N 
74LS34N 
74t54W 
74L543N 
74L547H 
74LS4&N 
74LS51M 
74LS54N 
7JLS55M 
74L373N 
74LST4H 
ULSTiH 
74LS76.N 

uisrw 

74LS43AN 
74L3aiN 
74L4MM 
74L490M 

mam 

74LS9374 
74L495N 
74LSHN 

74L41&7N 
74LS109M 
74L4112M 
7*LS113« 
74151 14H 
74L41 22« 
MLBtBN 
74U5134H 
74L5125W 
74tS13flN 
74L3132N 
74U31J5H 
74LS134W 
r*LS12'SH 
74L314SH 
74LS14BH 
74LS1S1K 
74LS1B3K 
74LS154N 
T4LS155K 
74LS15BH 
7+LS1B7W 
74US1BBK 
74L31BON 
74LS1B1K 
7*LS102N 
7ALS153K 



74L51S4H 
74L51B5H 
74L51BJfiH' 
74LS16JW 
741,51 B*W 
74L317DN 
74LS173+J 
74LS174N 
74L517QH 
74LS1B1N 
74LS1D0N 
74L&191H 
74LS992N 
74LS1B3N 
74LSIHN 
74LS195N 
74LSB9WI 
74LSI97N 
74LSJJ1H 
74LSJ*0M 
74L434IH 
74L4M2N 

74U344N 
74L3344M 
74U347N 
74LS344N 
74L5349N 
74L4351M 
74L335JN 
74L3357N 
74L325AN 
74L3359M 




[ADVANCED 

COMPUTER 



::■? 
LH 
US 
1M 

US 



74LS2AIN 
74L434WI 
74L3273N 
74.LS37SH 
74L3279M 
74132 B3* 
74L3290N 
74L5293H 
7414293K 
MUSMW 
74LS324** 
74LS347K 
74L334fl« 
74LS352W 
74L33SW 



1.10 

IJM 

' \Q 

■ 13 
I.Tfl 

■ H 

I C5 



119 7444344N 

135 74L5345W 

M 741.5447N 

St 74i4444N 

79 7415373N 

» 7413374H 

49 7414375H 

49 741jJ77« 

124 74L5384N 

149 74L53SW 

.79 74L3390N 

.79 74L5393H 

349 7415345H 

I IB 7413399H 

.99 74L5434H 



744.S470H 
8iL55iS 
flUSSSft 
91U97W 
tlUHM 



LINEAR 



78MQ 

U4104H 

LMIOeAM 

LM300H 

LUXiON/H 

LMJCMH 



594 

149 
1.49 



324 



149 



LMJOSK 

LM30TCN/H 
LM30iSCN^ 
LUX]-. 
LM310CN 
LM311D7CIUH 44 

i !■-■ D ■« > ■ i \Ti 

LM3.17T 3.75 

LM31BCK/M 149 

l.r.M v;vi>; 1.35 

lM33CK)tX* 1^49 

LM?-:C -■>"*■ 1.26 

LM330H-toC* 1.26 

LM323K 495 

LM324N 1J4 

LM33QN 94 

LP4340K'>OC 1 49 

LM34BT0UC' 135 

LM340H-)0<- 1.35 

LM344H 1.95 

LM344N 1 Si 

LM35SCN 94 

LM3HN 1 49 

LM372N 1.95 

LM37BN 3.75 

■LHOON 376 

LM3WCHW 1 25 

LU351H 1.79 

LM343T 193 

L W3MN 1 44 

LM3H7N 1 44 

1.M39DN 1 45 
M6431V/T 

NESB17 
MCS424 



LM1414N 

(.Ml+MCN.'N 

UC14A4N 

UC14&4H 

C.M1494N 

LM1554N 

LMUCOH 

1M1S3«N 

LH1B40N 

LMIM4M 

LH211IN 

LM390QN 

LM3901M 

LH3917N 

CA30I3T 

C«01flT 

CA3021T 

CA3033T 

CA3035T 

CA303ST 

0*30447 

LMS0B3N 

CA3059N 

CA3060N 

CA30C2H 

LMSOW 

QA30Q1M 
CAXW3H 
OJCUHM 



375 



NES48»iV 
ffiSSTWi 
Nt$92« 

LM702H 

LM7MN/H 

LW710N4I 

LU7HWH 

LM7J5N 

LM723(*M 

1_M733N,'H 

LU739N 

iU741CWH 

LH741CH-M 

UM747N/M 

LM7S0CN 
LM1310M 



1999 
7» 
T.3S 
175 

■ ■■:■ 

799 



CA3M9M 
CA30MW 
C44097N 
CA1130T 
CAJ140T 
0A3144H 

CAjifior 

0A319ON 
CA3401N 
MC3423W 
WC344&N 
SOH24N 
CA3W0N 



i.W39W^ 

LAOtOIN 

BC4131N 

RC4134M 

RC4161N 

HC4194 

RC4145 

ULH2001 

ULH70Q3 

SHJ54&DN 

SH754S1W 

^7545ZN 



340 
194 

2 a i 

'53 

299 

ITS 
149 
159 

j ^[j 
-< IB 
BJfl 
4ifl 



144 
394 
395 
350 



395 
110 
4 H 
4M 

■ I'f. 

I H 



5*73454H 
&N754B1H 
SM7M92N 

SN754B3N 
SN 75494 H 



BECKiyiAIM 

Digital Multimeters 

MoCHLsTtrH w ANO ttCH *i* 




T£tH 300 &9**l Mutnwtw 
TtCH 31« DnM Muttram- . 
VC-SOl VMffCwiYtnpC**!. . 

DC- 202 Ohii:i C*T,viff C*» 
"V-i 1 1 Hflh Wtri!*3* Pr-Db« ... 

RP^333 HPPnibi 

OH231 AC punWitCtwru ... 
CH.341 DBkuiTad L»*i Kll . 
TL-342 5(Mj>»TMtLM^ 



.•100 
..•■39 

Jiff 



PflOTECTtOM AOAINST 
TTtAMtllNT OVM VOLTAQI 
SAVINGS ON INUIQY COSTS 



RETAIL STORES OPEN MONSAT 
1 31 "B" E. Edlnger STORE 674 El Caramo Real 
ina. CA 92r05 *2 Tuslin CA 926B0 

ku(.ii«. Warehouse Specializing In Svslenis 




pDWifHnmrr*' 



cr' 



THE BONE FONE 




FLOPPY DISK DRIVES 

M.P1 B5V5U".»lr**» .--37900 

SfKicarl SMOO-54 - 35 Iriefct 395 OO 

5hwj*rt 600/901 R (--,.. 474.00 

SiotMni Ehugkn Conv«IAtU Hntd«l 

FDCM20-flD 429 BO 

F£F,SCIn4gde>l377D,Ml... 1IB5.00 

WMfSO/SlEWEHSiV.' Dnv* 39000 

WpiS52 5^"C«l .395.00 

WAMGQiSlEWEHS 262 Ojd 4 V , 395 00 
WAHQa-SlEMENS62 HO00 



S»rryg3- JlC-9.96 


Sanyo IB-' .. . . .279.00 


L«vd«; ir 13995 


MfriLvoui ir. Hoh RndulkKiL 
22 MHr, OEM Modal 


■ M30C&34C 21900 


iB«th1 3 - CoiorMonihx... ,499.00 




VAMP 14'Coksr MWiitw . . . $75.00 


VAMP iS' Color Monitor... 449: .00 


tSSB^OHTIHCITTJlL 94VClALTlKl 


■aWMI 0901 frCKMra U4f« 275W 


■aari 333 Tn-Uoft Ccmpanlor 2» W 


HaM U-3 .iD-dan* Ugc lay^ 545O0 


HaH LH-1 L9Q£ hWib KB 


HaM Ut-E LqlB kkrm 1*7 TO 


HaUmi S«w(^iir^t«ni>nntcr 164DQ 


aaarf Hit liwul CartP T*nif .36000 


aaMMIb^aHHJFnqwncyCartar . JJ5 M 


UMH 100 MHz PlyUpI» FfTfltarcy CadaV 



M9« 
109] 



nvui sou UK tmaa Pmom . 
■U-5i 50 MK.. rtjnriwtl F-piffCV I 



■AMM iM MM; H*tih* fnqxivi tftrfcf 



■MM4HI FuvGrwjItr 
kM IH DoU W«r 

MlM IM Ooul kin: Pn£H 

IMa IM Eoromj LiflC Prdji 

Ma IM Htfi Swo u»c Fntt 

MMLn.| L^ftrt^Kil 
Lose PrtfctaaurjH 

IW«Wl.lT[-ILajfjl*nlljmKB 



l«M 

53K 

»l» 

JSK 




• Apple II. 16K 

or Apple II. Plus $990 



1 6K Apple Upgrade Kit S62.95 



tk-Spnd Sir* in 

Cmlraiej Prrtr ira 



hWI-10SWm 
HMIX.1DC 



16 CtL Aflkq Inqut 

1>Kiy uypad. . 
W-Cne 



1WM 
I.'IK 
l(i« 

1TSSS 
Z»9S 
!4I» 

1H» 
11H95 

U9.H 



JW» Copno Tjdrl 
D C H*jrt MgAm II 
Mi H wCErtrahr 

Mill 

Pmc* ure Sywm 
PwwPmwtirt 
Cad 



(MM 

r»oo 

M99S 

4rsn 

57SM! 
47S00 
1KIDD 
210 » 

ezsw 



IrtogpROM CW 
AACM 
US RUaJObJ 

16K LlpgrttU 

H'Fh^CT C«*l*er 
mumas Ewcrtti 



C*VJJ 10 Hfl9^lt Sr?rt 

.4625.00 



1IJ500 
I'« 
H9S 
MIS 

HS5 
ISS 00 
3M00 

tnoo 

169 00 
27909 

25400 



AATARr800&400 

Personal Computer System 
ATARI 800 $750.00 
f» ATARI 400 $449,00 

ATARI 600 Jnc^doi: Cam&ijlflr Consolo, BASIC Ung, CartrldgB, Educatkxi 
Systom MnttrCvtrldOt, BASIC Language Programming Manual. 600 Of*wtor's 
Manual w/Noltfbook. Marl 410 Proflrmm Recorder, flK HAM Modulo. Pcrwar 
Supply, TV Switch Box. 




MB 




Texas Instruments 

IHCOHPORAItB 

99/4 PERSONAL COMPUTER 

Supartof Goto, Music Sound and Gnoiics -and i 
Powerful Exlandfid Buic - AH 8ulH In. 

$1099.00 



Cz. commodore 
m PET „£„ $775.00 

t?ISCC4JNT PJKCCS y 



.™ i ■?;»:>! 
THi'VUm 








$17495 
|^ 41 $154.95 



HOME BURGLAR ALARM 



ACP PRiee OH1.Y 

$189.00 



* No inataltatrooj 

* Protects a !*ho<e house 

* Turns on lights autorr.aii.:al>y 

* Powertul owctric airan 

* Exit and entry octey 

* Battery back-up 




^jjf Tokos InsbiMrwnU 
LANGUAGE TRANSLATOR 
THAT SPEAKS 

FIEC Lbbbhji Httft wth 
puftfuse) bl June 3Q. 
vht huii3 Tnt hindhnd 



pncrara and Aspuy 
*AdX r|tsHS and 




127995 



Sujg-Ril 3CO(S0 
ACPPrtoa 

LANGUAGE MODULES So/* 

ENGLISH • SPAN ISrl * c j n = 
FRENCH * GERMAN *D*f " a*ch 



Th4 Sha-Tmonit thvBt us» micf cprocettOi 
rechnoloov to mvo Tual and mcfvoy 

TEMfEBHTllBE 
COKTROUFJ 

*CPPR)CE 

$69.95 

A lully automatic electronic thermo- 
stat. Easy Co Install and operate. 

Compare the cosl: TPI'S temperature 
controller is the lowest priced elec- 
tronic thermostat on the market. 




SINGLE BOARD COMPUTER SELECTION GUIDE 



BOARD 

KIM-1 

SVM-1 

Cromemco 
SD-SBC100 
AIM 65 

CosmacVlp 



PHOCESSOR 
8502 
B502 
ZBO 

280 
650? 
1B0Z 



ACP PRICE 
1B9.00 

239.00 
JIO9.00 
238.00 
375.00 

199.00 



ENCLOSURE 
Add 29.95 
Add 39.95 

NM 

N/A 

Add 49.95 

Inc. 



P.O. Box 17329 Irvine. Calif. 92713 

Direct Order Lines: (714) 558-8813 

(800) 854-8230 or (800) 854-8241 



FOR INTERNATIONAL ORDERS: 
1401 E. BorchanJ (714)9530004 
Sunla Ana. CA 92705 TWX: 91 0595-1565 



94 



CIRCLE 7 ON FREE INFORMATION CARD 



V-ZlAEMVINeED^^ 
Y Z==-COMPUTER 



STATICV (BAM BOARDS. 



» 8-100 MK tusas 2114) i***™^'-' 

ASSEMBLED Kit l'/>* ™ 

450ns. 499.00 -150ns. 469.00 

250ns. 539.00 250ns. 499.00 

Bare Boart 49.35 
Bare Board w/el! parts less mem, 99.95 



• S-1O0 16K (S-1 00 Compotiblel 

• Low Power 

a 2 MHz or 4 MHz iiiaimii 

* Assembled S Tssied WOW! 
2MRi....*M0.Ou 
4MH!....*S«5.00 




450 ns. 149.B5 KIT 450ns, 125 95 
2S0ns 169.95 250ns 149.96 

Bare PC Board w/Dala S21 .95 

■Special OWer' Buy 141 SK 450ns. Kits S1 1 7.00 



Tha VISTA v-ao 
Disk Drive System 

• 23* rwi itcffg* cip*crr iraA 
TOMS 

• 120d*yw*rrtn^ 

• 40 tw* D»lch At MO CHARGE 

Sin; 4 dr.vQ i>*lem % 395.03 
Tmj *fc* rrrwm . . f 77O.0O 

Four d*» iwtwn (1450.00 

twadnv#c*H« I ».M 

Fajf^n.*£jbW t Mjl 




THE VISTA V-200 FOR EXIDY 

Prie». Siirt-mo. u tow » 11 1 W.OO 



aaa bfe WaaraM IvjM WW 

raia j.» :o-* Hit* 1EH« 

MlHMkJ 

«fljt>8 Kd I>(- 25 b* 13UW 

vXAtx tea iMi, k** 1*2493 

OK M> iiMK J&-*r. UK WIN 



it* 



DC-500 HARD DISK IMTERMCI 
AMeO ttuMa * Cmi™™ re-itm 



13-V DATA 5T1TEH 

jT«., ~r,nm- , tM.y K«SC4**-TM» 

Ul Itll HHItTEl 1 - M P UAt I HOW 

KWrtKIDjfirC^M M-5WCWW*-*flp|l |XQ » 

DHMC—H-HW 1!W« 




LOW COST FLOPPY 
DISK SUBSYSTEM 

Bhugar? 601 R Drives (2) 
VISTA Floppy Controller (S-1 00} 

Case, Power Supply & Cable 
CP/M Disk Qperaiino System 

Assembled & Tested $1 4M.00 

SAVE S30q.QO tS1799,OOValue> 



WATANABE MIPLOT 



TUT-. IVKiftir- 

rJtltftNr nrflh fl »>PT" 
crilrKf Mil J 4 0*J'*»L 




*1105.OO 

lU&IfAT.A RAM 1AAR! 



SK Sialic 
16K Static 

32K Sialic 



250 ns. 
$309.00 

S449.00 
S729.QO 



450 ns. 

sia&.oo 

S399.0Q 
SS29O0 



ANADEX PRINTER hew APPLF.v E n S .aN 
Model DP-8000 compact, imjjacL parallel or 
serial. Sprocket feed, &0 cols. 

84 lines/min.n hr/directional. 

New only $675.00 

OP-BOOQAP ftof As>pre>Sa75.O0 



o SD SYSTEMS BOARDS 

S* v TAKE 7 0% OFF/ Kit ashm 

50C IQfl S.rg.la Board GSTOMfflr- I JMMTl 1105 DO t 34* 00 

3EK 200 Sir*jH EJ<t*rd C^r^rfof i4MHil 293 CO 3M qo 

IK Sla-if SfUi -n 31 3 00 440 00 

YOOecS"- *rJ#o D.wuy Bo*ra 335 00 45909 

VarM.FUjpffY It 3=303 42*00 

iipttoo PflOM nsco rasoo 

SD I CO C«n-WWl»' SyKim wrS*rt - &29S00 

gOZOOCoroiJa'rSTWafflw.'SAK - 799500 



8400 MICROMODULE ru PRICE 

MODELHO PESCraPriQN 

940QA S-rflii* Board MrC/i&MrrifHjtpjr 

<KCT} X3.imm Single EW Ccm.p (WW; 

9601 ISStei »Ama*i Ec*rd 

9802 CarclCtD* 

06M 8 SW M01h*F Bo-vrd 

9KM Port** Svppl r 

5ffi) OC ln*w< P*w»r Supplv 

K10 UlihSy Praia Bfri'tt 

B61 1 Ajrfh Pti?o'Mi*inijry hi^h.* 

K1? ftjUtfiflo UMlv fiaa Bowa 

»1fl 33K6-PnOM^flAM UoA/ff 

9fl.1T EPflOM PfOflrirfirninfl Hud 

16 CMranl Pirill*! Irt? M«lyl» 



M3? 
963^ 
HTfl 

9639A 



MSO 



isOb 

lQKSniiC RAM M«lul* 47fln4 
32K SUltc HAW 450*1* 
32« 5rjlt HAW ?0Onl 

I.'l ■ lip'e r-cg 'jn-.Tj: 1 * Tic 
Ch#w*i Oupl«A 34'4l liO Mod 



LIST 

PHFC£ 
5435. 00 
I 5BS QQ- 
175 CO 
T-500 
IOGOO 
?*500 

azsoa 

MOO 
49SOO 

4fJO0 

JMOO 

?50DD 
J»00 
325 OO 
39500 
M5.« 
A95CO 
6500 
M5CC 
34500 
55O0C 
J75O0 
35000 



APPL E/E XID Y/E X PA N DO 



554.95 TRS-80/APPLE $54.95 

MEMORY EXPANSION KITS, 

41 16 r s,16K (200/250 ns,) 

8 pes for 154.95 

wfln Structlons & J urn pers 
Caff For Volume Pricing 

* Special: TRSflO Schematic S 4. S3 

* Expansion Interface Schematic . . $ 4.95 

* Expansion Interface Connector. . , 7.95 



^zsm 



'ORAM II MEMORY KITS 

* Bank SelecEabte * Uses 4116 200 ns. 

* Wrilo Prelect _,. * Power 8VDC. ±16VDC 

* Phantom »*g£e» * Ud to 4 MHl 
Expando 64 Kit (4115) Assam. & Tesled Aitd S50 

16K S269.00 48 K S435.00 

32K S349.00 54K SS05.00 



HAZELTINE TERMINALS 

SALE S74B.0O 
um wn. t749» wddisoo. siquid 

UxM 1411 SilSM fcfc*H51p S1?*5K 
MolriH». SHSOD kbHIS». SU54K 



TJTT 



prom' 




ilfiSalflllaLtDdualfiaLModfiL. 



Eraser 

Mod'l llVl-HE 580.S5 

Holds 4 Eprom'5 ata time 

Backed by 45 years 

excellence. 

M0<(»1 S-52T. . . SIS S. 00 



EMAKO-20. . Reg S777.ro $589 



s? 




II 

I ZSCAfH, SOIOfl 'V«KW 
¥<mi Unit - » Ch*f»C- 
ItH'Uw'i^wCtH' 
4.5' 1& t> 5* Adiut^lbt* 
- BO coi/*J «H *mW* 
«*!i!h- Full 94 cft«r ASCII 



EMAKQ-22 ■ $799.00 

PtI nts a 1 32 coJ/lino. Ava.libta with parallel en m rial 
otftput ui ume price. 

MIKA20 $1280.00 

Sx7. 125cpe 13& GhnraciorE,'iinG 
Full 16' w>dlh. Supor for bU4ir>0S9 applrCaiuori& 
requiring Eriqa tFJM fcm*t paper. 




BASE II PRINTER 

% Coll. nn llTCKr PfLTlir 

1 » L rtH Per M r J* 

• mw»v*C sg 
Bf tO Hz 

. 7Z.B0.MI.1XiM 
ISJQW/Uw 

Ad> PflrCE $575.00 
fariiMOCnari . 15000 

Oplio~i -3T Ugh SpMd P>3' Ad<ir>:a 1 Oripl>oi SO GO 

OplO^-rTrKlwr»fd woo 

^S/SeTSIyaoToTpTrBCrTr^ 

# On board 2708 * 2708 included (450n5. r 
+ Power on jump * completely sockeled 

• Z-&0 Assembled and Tesled $165-00 

* Z-80 Kit. St 29.95 

• Z-80 Bare PC Board S 34.95 

* Fot 4MHi Speed Add SI 5.00 

SOBOAKit S 99-95 

■BOSOA Assembled Si 49.95 

S-1O0 MOTHERBOARD SPECIAL 

8 slot expandable w/9 conn. 

reg $69.95 NOW S52.95 



SIEMEN'S FLOPPY SALE 

• Special buy while SIEMENS 
supply lasts. $429.00 

• S" Drive with Double- SHUGART 
Oensily B01 ft 

• 90 Day Warranty $475.00 



ACOUSTIC MODIM 

NOVATION CAT '" 

0-300 Baud 

Sell 103 

Answer. O rig i na te si 69.00 




DATA BOOKS ■ COMPUTER BOOKS 

!■>--:■" ','jLnr SJ94 inr.aFHCS.no MmuH THi 

'il:C *!L Dili 3 as ftMsiMCSjOMiikjiJ. iU'i 

MJCLwkHf.. . 4fli AMD lOflOA Utvwii &5i 

hlSC L a«v Aw Ham ll 33-9 AMD Sc honk v Oiimtioot. *9* 

NKCU05 ■ 39S AMI WOVUSI Din .353 

n-SC Mfmerr 31H Oi MOS/LSi Dm ,, . 4ts 

Ificjl tM-atMk TKJ Mirrd Mfkjg Mltwoh 4 »S 

inril MC5 85 M4/IMK T M) Tl Lrmi D^ncJ Dit» .3-« 






miisj ra Miorei vw fl 



HOO _ 

Z80 Prfiflrfrnriftillfl 
W II Sot* n*il M<ro#«*.iofi h»/L>nS#i K-M 

'.'-! ill som« n»»l SvHWfl pFJ.l flM v-/tVq*< 3W)a 

•nirotaUTroAVfil hi T«" 

IRKf - SALE 



flarjcnnfi QlQfur-r i Quo* 
PHnul Bvtlir * Ml^ 'Qb.da 1 4 C«nvgl*ra 
BOH Mi C rw ^ l_yiqtw(ff Prog nun ff.na 
Kent* Cwwglm Vol lHjn»*«rq 



OiiS 

Ml 
fl,H 



FIRST TO OFFER PRIME PRODUCTS TO THE HOBBYIST AT FAIR PftlCES! 

1. Proven Qlia Illy Factory tested products only. 

2. Guaranteed Satisfaction 

3. Over $1,000,000.00 Inventory 

1980 CATALOG NOW AVAILABLE. 

Sand * 2.00 for your copy of ihe most complete catalog of computer products. 
A must for the serious computer ubbt. 



MICROPROCESSORS 

ZBQOl lErMleGWr £13900 



J»F . . 

»OIA 

TH3-M00JL 
CP1B00 

■oca 

G50?4 

IM6I0O 



1-V3.S . I*i0 

F-6pflS0t. 1B45 

»» 1»V9 

C01402 13*1 

uo 

tUfl 
..1«.M 

tits 
g.ao 

14H 
,,ttt« 
,4AM 

.auH 

-11.BQ 
i6*l 
1MB 
.,11.7ft 
1U9 
17*5 
Ift 91 
*9M 
KUH 

•Ms 

AOVANCKOSUPPOfIT 

AM9&11 bin, PrroMKx ...17H00 
9512 Arrth P-ooimo< . . Ui Op 
■J&-3 J". . i.T -.-j . ■!...'. 

AM95UC4r1ACorirro&*r IftH 

AMe519LhMru.lnriirTij(M 1ft 9S 

z«ao SUPPORT CHIPS 
...a.?! 
i?95 
..ft^S 
IMS 
3945 
MM 

sa*5 

.3*40 
35 M 

39 40 
34*6 

.3*40 



■.V-.--.U i 1 " !.!■■: 

eon 
tins . 
e ■ as 

GftOt 



ZM-DWA S.SMH: 

ZKrVLWA 43 MHt.. 

ZK4KVD 3.5 Mttl . 

ZeOA-SlCrt 40MKZ. 

260-5101 2 5MH11.. 

ZBFVSKVt 4.0 WHU 

Zrsz\G. r l J5MH1. 

UKF-SKTrt- 4.0VKI... 

doeo/eoag support 

ftiaa/liHirO 
ar&SV0wrl7i El«.m 
ftraJ Oyn flim D&nl 
ftSOin-ASiwDfcoo* 

ft? ^ S ft b-1 l/o 

42 14 PVionrf Pit 
ftJlfl Bui Qrwr; . . . 
42S*Qoclig#tv. .. 

ft22G Qdi OnvK 



24JH 
64 « 

BUB 
i.Ufl 

7 75 
525 

275 
UB 
B75 
Ut 

ftTifJ Oui Drweh- 2J5 

A22ftSyi Comml 5-50 

tttiiS-fi Cant ... . 550 

0251 Prog. I/O. . . . |H 

B?tJ >i "■■*■■£' 15*5 

ft255 P-^q I/O. . . 5-50 

B36J Prog DMA. l5.*5 

f26fl PiJg Im 17*5 

H2?iCFTTCoTrcJ*r .5*95 



STATIC RAMS 






- JJ 


25'» 


lOO 


;iL02* 


■5m 


' ■ 


125 


Vj 


JLO.' ,-■:■" 


1 51 


1 55 


1 45 


2111 




*7I 


3 55 


J 55 


?nr-i 




29I 


215 




2101-1 




fiW 


270 


ass 


21l4L-JWn* 1*0*1! 


,.':' 




£50 


ajllraWSQftt, l*04S| 


-\« 


'jJl 


4.79 


4044 2»M 


,;.. 


7.50 


9*0 


*M**50*H 


hV 


■1&5 


4.79 


OMHaou 




ft 75 


7*5 


EMM4401 


TV, 


7 25 


835 


EHM4B04 


..... 


H 50 


9*5 


S101&E 




7 V 


7 95 


7 25 


AHDnji+a^f 


.,..,. 


1025 


9 25 


AMpgnjarrji 




11 95 


•025 


ltoi 




i H 


1 75 


125 


iPJ'-?5fll*25<ii5ni, 


■, H 


03:5 


8 25 


55M IK 


el CMOS 


1 'i' 


795 


7 25 


«H IK 


■ I CMOS 




7-95 


7 25 


7^SlflQEMftrR*m 


1* 


325 


250 


3147 Lew Po**^^^^; 3«! 


o ■:■:•' 199S 


1895 




DYNAMIC RAMS 


4IOMI If 'E'iiT i 
S*|glft-ll-5"i ■■ 






8 75 
54.95 






j.i 1 1 flf; 1 1 g r- -■! 






■ MS 


*3«0« 


xllltflfil. . 






4M 


46*0 41- 


* i sa fvi|. 






4*3 


40*4 4K 
t104'4K 


*1|L0-fl«| . 
. 1 (IS Prt| 






3*3 

■•--•■ 






40JT4> 


n <ieivii . 






1*3 


5251 
5252 


\tl &4K 


1103 


1*1 


5270 


«a RAMS 


HOft. 


7*5 


KKH 


\zm 5175,00 


H04 
HCH, 


4*5 

.110 




SOCKETS 


■ HM 


L*.P.0S*l* 


| WrVn Wrvl Lmw\ 








' 5 


15 




as 


'--, 


U 


19 




35 


39 


19 


20 




39 


62 


15 


21 




59 


94 


20 


21 




63 


.99 


n 


H 




79 


1 10 


2* 


M 




95 


■ 30 


29 


43 




1 10 


149 


34 


H 




125 


■ 89 


40 


80 




■ 40 


■ 89 




ZERO INSERTION FORCE 


l&Pir, IJH J4Fift % 


■ ■■: 


.; 'Ci- 


91025 



FLOPPY DISK I/O 



■!'l .-,■ J .1 !.. ., 

oPearjWKiTttrpj 
i rn i Oi,* r«ar»r 

■^■J -F--.fi-,,, 



24*j 
4**1 

.2**1 
J5 91 
4995 



A/D CONVERTERS 



13 50 
2JHJ 
IMD 
.7.2S 

1.1 « 



l/OOAoi EWiky 

ftTOI 10b4Bmrv- 

5703ftWT3 ... 

IKOOVodlDiFriq Com 

5750 3"r 0Q4 OCD 

I408L9 5BH ,3 91 

(40*15 5 W 595 

D40CHt>li>A 5 95 

TV CHIPS/SOUND 

AYS950&I IDarrrtirVW 4$5 

ATBBfili Colo' CoryrtFtch- } 95 

At.MWS-1 RoHliM* Girm ft 95 
AtMftOM Hftrtlt* G«rr* CALL 
ATSHOt'l iftnp«Jl Otn* 3 W 
Arft9507- 1 Shooing Bai«rv ft 95 
Ar349l Sound O^naocor U9 3 
5N7847 7TlSour>riacr>rjir>r i 95 
MMftSOrit TV Syr>£h 0*n *95 
MM534* PivKra-v 395 

LWIOfiinF VKkriio. 395, 

UU 57 100 .NSC Cotor TV 59ft 

MW57t04Ctoi:KGiin 175 

595 
2*95 



Mia •• : -.■■■ 



WAVEFORM GEN. 

503« F^iPCIfln Gfln 3K 

MC4374VC0 29! 

LU34BIVC0 19! 

xn320tj F«*tFffln C*rnrarar 52l 

SHIFT REGISTERS 



..I..--.-,. r .....;.7. 
HW505flJI Chj,i jfsa 
MMKtC4 Dual ^9 
JilCA&^U l» 
2«470(>4f5K 
334i D-jllft-J 
3341 40lfliF1FiO 
3337 Owl ftO 
9403 '.5.4 rifg . 



: D ■ :■ 



495 

4 95 
17 95 

595 
24 95 

995 



oeoo SUPPORT C Kl PS 

U10 129»tnft>n ,. , , 475 

MWPUk. , 595 

8521 PlA, 050 

$5S8 Prsnty Inl .. *95 

WX'l 513 ^ 8 5&*5<n 1*95 

U45/HD4»05 CflT Cent .30.95 
ft«47 Got* CRT , . . ., 1995 
«»Ad* . . .595 

ttl&StHlMttAtt BSD 

MrMMot)*ni 10A5 

euaMaAMric*. .... 11*3 

68riA HJM-lfOSC 25*5 

8A75 .. 923 

BOM&rtDi'W 2*5 

MCU49B 1955 

fl8047 24.*4 



MlE> R1AOOUTS 

OLTH 50d KM Conrr Cjroflc 

0LT8? MO hi Cttin fmH 

FkHST mt W Cttriri CjRM 

FUDKI Mfl rW Carm tt#rttas+H 

rwsnriWi W3 M brun Cjmt 

HiKSTUKii 5fl fed Com AWa 

m«OI UIM bir/toJii'li 

m»H 50* Gnrpn CttTlFK CjPDlt 

FHD5M 101 DrirOt Coin til** 

macasni b» m &m cum*. 

mD9D7Bie| B» >M 

r*i«;-rs« B» ■«] 

VKK-rTCO 9» M 

nPK9f-77J I 3» FW 

HUM - M 

TILXI 279 IW 



CTS DtPS WITCHES 

CTS2QM I 75 CTHOfrT 1 75 

OrSrc*-* I 75 CTg2C«'9 1 95 

CIS306-5 1 75 CT3208HJ 1 95 

CTSaofl-B 175 CTS208'10 1t5 

CONNECTORS (COLD] 



SW w/H«f» 34-1 
22^44 <#m. 9/T KIM 
4 3V8 6 VlTrW. S/T MOT 

5OP00 5-1 00 ConrnctOf WfiH 

ICCSCO 5-100 C«-fcrW»ifl 




1«,a SUPPORT CHIPS 

IH2I SCQ2K1UM . .-■:-: 

1*22 SCO 354x4 RAM 18« 
1 D :* C D- 32 p. & RAVI . . .I1H 
l&SaCDE 0*1/0 ..... !■":",'. 

-•::•■ i.ii- .... 1095 


1*57 CO UO 


.. 895 



JUQOil 300 fopi Cflrrm hwH L. 

HN3M4. 305 *Wi C!»wi Cjiiiajf Rq 

nUdStl 300 Yfk** Com fV4A Fiflnj 

KAiCKftf JO!) "Mj. Cam AkA Lr»i I 

Hlrttfll Joa *>i>* Cwf«7* r> (pm c 

UHJCcU 3O0 Wm C*m Cinn; Rri 



1541 .13 95 

OB02 SUPPORT CHIPS 

8520 PUk 7 SO 

8522 Uu* . 11.85 

C4XH3O2.0O3 004005 21*5 

8532 1*95 

8551 .. . L*95 



2708 450 ni 


... 825 


27»'4 550 rn. 


7 50 


1702A 


4 95 


2Ti2 


74 95 


2718-5V 


2*95 


2718-5V, 12V 


2*95 


2758-3V 


2*95 


520-340 


1395 


Si-MaCl 


1495 


IM5910 




SALE 8233321(9 




823115 512)<91TS] 




82312332 71 fl 


.490 


823125 235x4 


4*0 


823129 235 n4{T3].. 


4*0 


825150 512 k 4 1OC1 


ft fid 


82S23 


6 93 


82SH3I 


■495 


825!137. 


14 95 



CHARACTER GEN 

?5 I3O01 i5VHJCc*r 1 

75l3<05l5VH,&4p*r III 

a513'ADM3i5VlLa*tr T4 

UCU8571 11 

MCM8571A II 

UCM8574 , 14 



IC SPECIAL PURCHASE 



Lf 1 35G« jrCT Analog hlMW ft c,i 
ICM 704:5 Pi*c**n SropWjhOi 
ICM 7203 CMOS-LCO Slop*«fcruT^«r 
0*17207 Qk**\v Gontrct-vr 
•CM 7 205 Shtn OtzaOe Coun^i. 
ICU TTMCtort Ganvi.lD' 
ICL 7i07 3iDo.lA/t5n.EOi 



LM 3H0N 11*7 |«ry Op AjTiO Affi 

LU («BK| nt,fMtB;ro 

- M ".!,'.'"■■=■'.'!!:.:: 

i.i.i ■?'.t'lG^o u rd raJI*C 

LM 2*00* Quad Arnpl.** 

L-U 2*01*1 rH Mi Ou-rfCornoaiAiof 

LW 2S-7H r rK1 taVD4Conr 

AY.3-3550 4 »► do.1 BMV 

AY-5'3507 40*lHi OvM 

MEU 4*53 kLMftt SroUt DfltKrp 

27S04 32 > A Ptet. |IM 3fi00l 

QI15M3[^AnoaiW«l>l 

ULN 20C3A 7 CJviFirrfl Drh-B* 

I01A51K>; 1 ECLRam 
MCW 14M3 8^ t.: STalE Rjjti 



aJO- 
^a■3^ 

t50 
lft 95 

595 
34 95 

13 » 

1 95 

an 09 
3/100 

i.'iW 

a/i 00 

2/tOO 
J.' 100 

1/>WI 



7520/25 . 



30 



•■! ', 



MKWl4Cat 3/1*9 

7458,9 3/1 99 

T8HQ3K 5*5 

LM323K 4 95 

■■■■:■ .i ■■ r/ ft 95 



LM J77 
LM347 
LM 33D3 
LM 4335 

RC4i3« 

□C*ij1 
COM 30? 7 
COM 3037 



NAKED PC 



l- M CPU .-iiMca:- 
8O0OACPU 
ftKSlircFUMlLDQoil 
■ISKSliM nAMl3U4S 
32K3UKqAL J ||21MI 
BKEpfcr. (27081 
1 702 Ep-r>n Ooarrj 
27C4V271 5 f ehofti Ihhacal 
370-3/^71 ft EefOfn frVMCl 
Aaflltmrj Z'*>:-. 
ACPP/ 6 loB«IC3«Caini 
V«ror MM Pnaid 
VKIV9103 11 IkKMD 
ACP Ei-ltntScr */Co«i 
WKlnh»rea»|5SMl 



134 □! 
34 95i 
24.43 

W95 
29*3 

24 99 

30 an 

3493 
3000 
34 93 

27*4. 
3a 3.3 
29 33 
19*5 

31 93 
31*5 

1 3 SUor Mpjhfi&Urd ftyjJCi 32 9s. 
95taUoftwDaanlMtCF 2995 
8 5iol Mqt-i- MApanflabaS 34 95 
Pr«-T*chiBtr#eoiMfi CALL 



COMPUTER SPECIALS 



PL&COUNT9L UST SALi 
AuyellPludhaMeK 1195 *40 
PET2001'16N *9S 993 

t>dvS9r«|rt<«F-15K -10*9 

CWfaAfloe Si's I 1 *2*0 62DO 
rkmitri I wfl2K CALL 

"■iicai Mcotni'Xt 1*93 1 595 
■IPSI "820 0*60140 K 
AnhMKDPSCOO 9G5 875 

C*nlrrxHCiMp^oS.| 5*5 525 
995 ?B5 



SorociO TO 

Tihrtrc* I-' ;e; 1 43 
H.Piol fiollif 
HiPkH '.-.<-.-c- 



134? ■ 
1085 ' 
795 735 
5*5 294 
9*9 750 
349 449 
1I99'4 1 150 10**. 

L«Kj«i irwtnit" 149 139 
C-nf-oflpii T37 M3 $39 

Transom T.IOO 373 34* 

Transom T.2CQ- 53; sji 

SuVj 9 _ WsrJpr 220 15* 

Sar^o 15" Movi«r J*3 24* 

Wal 22 MH2 Muntor JJifj 219 

PHEE CASSETTE 
wUh ewrehaH C4 Alan 800 or Alan 
400. r*H*tt *1y ar»«tb<a Pro- 
C«,TiftM CaMtnt «TJ"h £ t* 99 






U ARTS/0 AUD RATE 

TRlBflJBlSV 13/n 3*5 

ftfS SOI 3 .5V IJV| 4*5 

AVI 1O1 4A.' ■ n 1 2 13' 14V) 8 '1 '.. 

AY 3 ■ .3 1 '■ J. rftG3 3 V 1 15 

luiBi' .IV T",- J. Art 

IU54D2 >-=i 

IM5403 5*3 

2330 U5RT 5^5 

' li '"■ IS An-: > 24 95 

"1 --*« 



rH 
IMS 



HC144 

4'« 



-1 1 J . 



KEYBOARD ENCODERS 



AV5-3375 

AV3-3fe!0 

KDOlftft 

24C92!l 

74C923 



13 75 
1175 

r, ^'j 



nm OeSCKFTrCA I 

52561 5et15K*>*gntin.afe 
525-iD in Hot tLrt us asm t*: 

525-11 lltaHUlFag^ 

• 4« TILUJ. HHLl HHiTr IP4U-UKI 1 . 

542ftl SAStflMftttllrjtti Xli 

549-1(1 lOFfeMMattiDlraCfTi 1493 

54911 llritMrtMttiTFaai KJ3 
4 M 111411 HM HtlLE PHI pWHC ■atlim 1 * 

U54I Wi 5«t!»W 5* 4M Ufi S? 4515 

5M-I5 19WlHw«BASF HvVlKfl 45» 

UA-31 15 HH rWI VtS 4t*5 

• Tl TUCld UllLf-tlttl KVI II IE I LITr , ■- 

5T7-9I: SoH 5aoBnd IB 93 m 4f55 

ST7 Ifl 19 >r**r. HaaF V5 Apt* tt 46H 

577 ll 19*-be Hal Mcropeh 4S|5 
a r nfSdmrtmitrrril 

rpSB{-i 5*. Srtfla-ftn**, 374iJ 41K 

IH&333 HHW^ftw,^ Il« 

rt>507 CI 5*; ?hbl Aw, 3740 3258 

rwle-oi 5cftntM5<H IkvwrlVv'p 37*3 n« 

VOLUME DE ALE ft PniCEMG AVAILABLE 



SOCK FT SPECIALS 

II Hi' »■*■?! 3 35 

ifti»^-it:*-2L 40 

ll!f,rn»-;L 35 

20 Pin wA¥-2L 75 

40Pin>wW-2L 145 

igPinbl 13 



TERMS: UI4 Chao. W.C VISA 
AMEX Ce &- COO COO rtrtVIt 
75N, otpcn ■ Ciifj* r>»ri ptiH 
mchid* *>Eir*tjSfi aftr* F«ri4jri.i4Y 

y& FtMi Orrjor trc phsrhf mliy 
TlfVX. HINIMUU 11000 PlMWrt- 

dirfa manj^.Fw utuc inj en- cm* re 
SMlPP»lC USA asKcJieOlfff^l 

a toil fa- iai/Jjc* aoy 3Crt rcvjcMv 
honal On f r^ a* BfJrJ 7rje ie* K» 
lonal Ibi COIt-eii A0fj lpN**«- 
p^jaflfJ namjlng COOi H 45ai.«i» 
Hd» iMDortKiH lor jj^ct So*"* 



OrJar v.p raaai-T* 



RETAIL STORES OPEN MOM SAT 

I 3 1 ■ ■ B ' ■ E E d 1 1 MJ e r STOH E 6 7 4 E I C ,t m i r. [, Bi- .1 1 



STORE 1310 B' E. Edimjer 
A l Sanla Ana, CA 92705 

Sh.......r.,.,. ( , , Relall, Warehouse 



B2 Tuilln. CA 92680 

Specializing in System* 



P.O. Box 17329 Irvine. Calif. 92713 

Direct Order Lines: (714) 558-8813 

(800) 854-8230 or (800) 854-8241 



FOB INTERNATIONAL ORDERS: 
1401 E, Bore hard 171 4| 9 53 -0604 
SantsAna.CA 92705 TWX: 9 10-595. 1565 



CIRCLE 43 ON FREE INFORMATION CARD 



to 

00 

o 
95 



DON'T 
MISS THIS 

SURPLUS 




SEIECTRIC" RS-232 TERMINALS 

Built by DaleJ or Dura. (Or CARTERFOME. QfHftase, 15" car- 
riage. seSf-canlnmod power supply, solenoid driver* and 
R5-Z32 I/O. USED. "AS-IS" (may need some service}. Incl .: 
Replacement line cord, schematics and some mlo. Unusual 
Bargain' Cpmp'ere UQ typewriter, IBM Modal 735 Priniar 
(sorry, no etioico of case style) Over 4QG in Stock' 

&C0 Coda Selective Tarmlnal QW.V *4 69.00 

Correspondence Code •_-* „* 

Seleeiric Terminal ONLY '549.00 

PriiiUr (tifurofihlng Ichert-wl. duality I adjUiMI Add IfiD.OO 
Add 125.M to nm uiir ml Shipped i\i trutt altet 



12-INCH VIDEO MONITORS 

12" (ding , screen, BNC. composite video mpui. conirasi £ 
bnghlnou controls Mfd. by Motorola, rebuilt by OEM, then 
released Features 80x24 chancter tuning, includes 
schematic 4. adjusting info. 

Model No. xm i&u* Only '99.00 



SURPLUS DAISY TERMINALS 

Diablo 16-50 RS-23I-C TERMINALS Features metal daisy 
wheal, 40 epi, to or 1 2 pitch, H8, ■&?. or 96 cnaraclar wheals, 
110, 300. 600 and 1200 Biud I/O, se I r-tfi agnostic. ?56 charac- 
ter buffer. Diablo (Zarox) quality, switcrvsetoctabte ASCII 
or IBM 2741 (correspondence) line protocol. 132 column* 
@10 CPi, 156 cots. @1 2 pitch- Best of mi. these ere NEW S 
UNUSED! Hylype Jl Tnecrianism 
Diablo 1G5Q RO Daisy Tarmlnal NO W « 
Regularly Over 5 S.OCO. 00 0^1^*3995.00 



WmM 



UhVvin 

„H|]lt-thir.|t -V [I 
Qff or VISA xTS*' 

^ SHIPPING 

Wi ihl? ill uniU nvir [iD I In ' 
II lrm'i COD Thif mum ! 
,iu aif whin (i:.i ur H ■ 

intra 



KSR DAISY TERMINALS 

Otw TOO Sfl'ri 1 These cscihng refurbished KSR terminals lea* 
lure lha Diablo 1200 HVTYPE Daisy Wheel Printer, Sell-eon- 
lained Keyboard, power supply. I/O interlace board & a qual- 
ity drop-wing typing table wilh chrome lags A easier! Uses 
various plaslic replaceable "daisy" wheels Features include: 
10 4 12 pitch, 5 A ft vertical lines; inch. ftS-232-C. 110 150 
A 300 Baud 10, 15 A 3Dcps s ASCII protocol, text and PLOT 
mode with 1/60"' horn, and 1/40" vtrt'l spacing, keyboard 
or computer plotting, includes pinfeed bidirectional platen 
Tor 15" paper. & umque case design tor easy readability 

This Excllmg Daisy Terminal It Only. .'1 650.00 
Socci.ii 30 Day Warrantee' Pric* includes shipping; crato 



h/^| Assoc is 

" 1 Newton N 



Associates, Inc. 

Newton. N H D385H • (603)382-5179 



CIRCLE 48 ON FREE INFORMATION CARD 




Electricity from the sun. 

5 Volt panel V* amp $50 2.5 Volt panel % amp $40 

GIANT 3 1 A inch cell, delivers 1 amp $8.50 

Above cell with special motor & prop, runs in sun $10.25 



Computervideomonltorchassis9inch, 12voltused $50 
Computer video monitor chassis 12 Inch, new $60 

Hy Gain CB chassis, trunk mount $9.00 



Govt surplus walky 
talky, used cond. 
47-55,4 mc range. 
Ant. $5 each extra. 
With data. 

$25 ea 2 (or $45 

AN/PRC-6 



SEE IN THE 

DARKNESS 

IR viewer, portable, new with 

choice of one lens...close up, 

teiephoto or gen. purpose. 

Requires 6 volt DC btry. $250 

PRINTER CENTRONICS #101 

Visually OK, with head. 

Sold as is $400.00 

Shipping extra on all merchandise 

Meshna Inc., PO Box 62, E. Lynn, Mass. 01904 





CIRCLE 23 ON FREE INFORMATION CARD 



g 
z 
o 



UJ 

6 
a 

I 
96 



CcMOl IDIODECUMPID] 



- V. 

- H 

- H 



Ml 



INCW - 

ML'-' - 

T*CM 



MCW- 
HCHT- 

74CH5- 
MCMl - 
MCW- 
MCt»- 
MCITI - 
MCIH- 
MClJS- 
T*CIM- 

i*cm - 

<■■ >r 

Mcsn- 

MC1M - 



l**i FSJJt PrVTRFAtf ■ 
1*W "1113 PnnTACf - 

tK* TN ITATC STAT. IN - 



answhcmrmui mem*. 

HCHKmHHMKlnK' *P» MSI.B 

iui>««iji-?o«. in tM csm 



2»ltKTl3VC<Lf«Cit 



M » I 

Hit C5-JH 

jg *■■ i ■ :.■ l '. ■ -u - 

MS TKiHH- 



3101-1 » .^SIATX - 
111M3H r*ST».TiC - 

11131 BH i 4 STATIC- 171 n<» 

Jlli-OtS-AT UU4l K Ntl IH kW 

MMS7>l>K»IDVnUD>ltl 1*1=1 

JH»£lklWW>bDH. !■"» 

4ti4-i ik priou*i tn ™ 1 

ia»,' j wa 4K, (i vh haw - i « 



in mcuii»at.i 

I« lumwi'TutTKUir 



C*mp 'fl fl. 



nau 



::-■ 



OATELSDACQaaC .■BbilDAC - S9.95 



8* DISKETTES - HAF1D SECTOR 

tl.TSJOftlBJO 



CflVSTAL 




ribbon CAfiui 




a. 144 MHz 


FIATICOLORCOOIOI 


i.WJMHz 


B.KHMHi 




3.5/ LHHi 


IfJCCaMHj 


MtwJ -Wp«lw! 


B.OTflMHr 


1 i.001 MHz 


tteoftS. -.TWp*fe« 


Q COG MM; 


rOOOOMHi 


Mowd. JWpvl»l 



OOIEPmU. »3.2* 

CONNECTORS hoods,., ii.bo 



RS232 



PRINTED CIRCUIT BOARD 



7 WATT LO 65 LASER DIODE IR S3 95 



26 witt Inirl RM Ftato ISO 2DM wuHv.J 
Lasw Dkjdff 4SpK ihMI indudtdh 



MINIATUBE MULTI-TURH TRIM POTS 
100K,5K.10K 1 KJK r 25Qt. 1 Mbq, t-7&«Kh 



2N3SM P FET 

2N34&7NFET 

INS««lJjr 

ER 900 TOQQHl MOOES. 

8j ioza PROG. UJT 



. 312.00 

,. • ■;;. 

., • 4B 

. WI.OO 

.. t .a 



FP 100 PHOTO TRANS t Si 

HED. YELLOW, GP.EEN LARGE LED'i. T G Jl OO 
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25 UP 
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25 -UP 
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19 
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25 -UP 


10-24 


19 
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.45 


55 


SO 


25B 346 


30 


.35 


.40 


2SC 69 3F 


20 


27 


30 


2SC 1226A 


50 


55 


60 


2SO 234 


60 


70 


50 

SO 

,45 

2. 90 


2SA 483 


2.00 


2.20 


2.50 


2 SB 367 


1 10 


125 


1.40 
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1 20 
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-SO 
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30 
40 


2SC 1307 
2SC 1310 


1 90 
20 
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SO 

60 
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DO 
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.30 


35 
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40 
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30 
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ao 
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27 
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80 
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i 00 
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3.20 
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440 
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3 60 
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3,30 
2.00 
1 10 
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5 35 
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340 
3.60 
2.25 
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ao 

€0 
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40 
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2SC 1475 
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HA 1366WR 
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4.40 
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55 
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ZSC 970 
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-35 


40 


45 


2SC 1567 


10 


-70 


ao 


LA 4051P 


1.90 


2,00 


2-25 
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7.00 


LA 4400Y 


2.00 
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40 


53 
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30 


J5 


40 
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760 
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50 
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53 
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to 
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l 80 


25C 941 
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30 
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30 


35 
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60 


70 


60 
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.40 


45 
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STK 435 
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40 
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27 


30 
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30 


35 
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8, SO 
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35 


.40 
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20 


27 


3D 
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2SC 1S7S 


L'O 


27 


.30 


TA 7045M 


2.00 
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2,50 


2SA 726 


30 


.35 


.40 


2SC 371 


30 


34 


40 


2SC 9M 


70 


80 


90 


2SC 1678 


1.10 


1 25 


1-40 


TA 7055P 


2.O0 


2.20 


2. SO 


2SA 733 


20 


.27 


.30 


2SC 373 


20 


27 


30 


ISC 9B2 


70 


SO 


.90 


2SC 1S79 


3 00 


3.20 


J .10 
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.90 


1.10 


1.20 


2SA 73a 


■40, 


53 


.59 


2SC 373 


30 


27 


30 


2SC 983 


50 


64 


70 


rs< imi 


.30 


35 


40 


TA 7062P 


1 10 


1.25 


1 40 


2SA 740 


1.50 


1.70 


1 .90 


2SC 374 


30 


3S 


40 


2SC 1000 


.35 


40 


4b 


2SC 16S2 


30 


.35 


40 


TA 72Q3P 


2.50 


2-70 


2,90 


2SA 743A 


.06 


1 00 


1 10 


2SC 375 


30 


25 


.40 


2SC 1012 


1.20 


1 4D 


ISO 


3SC 16S4 


30 


35 


40 


TA 7204P 


2.O0 


2,20 


2.50 


25A 744 


4 SO 


4.40 


4. SO 


2SC 377 


30 


IS 


40 


2SC 1013 


50 


64 


.70 d 


25C 1BS7 


40 


45 


JO 


TA 7205P 


1.60 
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2. 00 


2SA 745H 


3. DO 


4.00 


4.40 


2SC 380 


20 


27 


30 


SSC 1014 


.50 
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35 


40 


.45 
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3.40 


3,55 


3.90 
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4.20 


4.40 


4 90 
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.35 


40 


45 


2SC 1017 


BO 


90 
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30 


35 


AO 
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1.30 


1.45 


150 


2SA 748 


'70 


.BO 


.90 
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.35 


40 


45 


2SC 1018 


SO 


70 


90 


2SC 1728 


70 


80 


90 
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1.90 


2.10 


2.40 


2SA 750 


.35 


40 


.45 


2SC 383 


35 


40 


45 


25C 1030 


1 00 


2 10 


2 40 


2SC 1730 


45 


53 


59 


TC 50 SOP 


5.00 


5.20 


5.B0 


ZSA 755 


.80 


.90 


1.00 


2BC 38 7 A 


35 


40 


45 


2SC 1047 


.35 


40 


46 


2SC 1756 


50 


55 


60 


TC 50B1P 


3.00 


3 20 


3.40 


2SA 756 


2.30 


2.40 


2.65 


3SC 3B8A 


-10 


S3 


59 


2SC 1051 


340 


3.55 


3 90 


2SC 1760 


70 


ao 


90 


TC 50B2P 


3.40 


3,55 


3.90 


2SA 758 


3.40 


3.55 


3.90 


.!».: 394 


.20 


27 


30 


2SC 1060 


70 


80 


90 


2SC 1816 


1 50 


1.75 


1.95 


UHIC 001 


4.20 


4,40 


4.90 


2SA 764 


3.80 


4.00 


4.40 


2 SC 403 


30 


35 


40 


2SC 1061 


70 


SO 


90 


2SC 1856 


15 


53 


.59 
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4,40 


4 90 
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3 10 


3.30 
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50 


64 


70 


2SC 1076 


30.00 
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45 


53 


59 
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40 


45 


50 
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30 


35 


40 
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3 40 
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30 


35 
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4.20 


4.40 


4.90 


2SA 777 


SO 


64 


70 
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20 


27 


30 
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340 
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4.40 
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SO 


70 


90 
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35 


40 


45 
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55 


60 
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UPC 20C 
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50 


55 


80 


2SC 461 


31 


40 


4J 
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64 


70 


SSC 1957 


60 
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SO 
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2.10 


2 40 


2SA S14 


70 


80 


90 


2SC 478 


60 


70 


60 


2SC 1111 
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2 50 


I BO 


2SC 1969 


3 60 


4 00 


4.40 


UPC 575C2 


1 30 


1,45 


1 SO 


2SA 515 


60 


70 


80 


25C 431 


1 30 


1 40 


I 50 


2SC 1114 


4 20 


4 40 


4.90 


2SC 1973 


70 


SO 


,90 


UPC 576 


1.90 


2 10 


2-40 


2SA 616 


50 


64 


70 


2S£ 482 


1 10 


1 25 


1.40 


2SC 1115 


2.50 


2 70 


300 


2SC 1975 


1 30 


1 70 


1.90 


UPC 59SH 


.70 


.SO 


90 


2SA 618 


.70 


80 


.90 


2SC 404 


1 30 


1 40 


1 50 


2SC 1116 


3 20 


1 40 


3.70 


2SC 1979 


5.40 


6.O0 


6.80 


UPC 1001H 


1.90 


2.10 


2.40 


2SA 637H 


2.50 


2.70 


2 90 


2SC 4 85 


1 30 


1.40 


1 50 


2SC 11 ISA 


3 40 


3 55 


3.90 


2sr; 2021 


50 


64 


.70 


■if"~ 10OSC 


4.20 


4-40 


4. 90 


2SA B39T 


1.30 


1.45 


1 60 


2SC 466 


1 30 


1,40 


1 50 


2SC 1124 

3SC 1127 


80 


90 


1.00 


2SC 2029 


1.50 


1.80 


200 


ill".'.. 1020H 


1.90 


2 10 


240 


25A 908 


8 60 


8 BO 


9 BO 


2SC 493 


300 


320 


3 40 


80 


90 


1 00 


2SC 2074 


80 


.90 


1.00 


uPC 1025 


1.90 


2 10 


2 40 


2SA 913 


.70 


JO 


.90 


2SC 495 


45 


55 


60 


2SC 1161 


130 


1 45 


1 60 


SSC 2076 


50 


£4 


70 


UPC 1154 


2.00 


2 20 


2 SO 


2 SB 22 


.30 


35 


.40 


2SC 496 


45 


65 


CO 


2SC 1162 


70 


SO 


90 


2SC 2091 


90 


1.10 


1,20 


uPC 1155 


2 00 


2-20 


2 50 


2SB 54 


20 


27 


30 


2SC 497 
2SC 509 


1 to 


1 25 


1 40 


2SC 1166 


.20 


.27 


30 


JSC 2092 


1.80 


3.00 


2.25 


uPC 1156 


1 90 


2 10 


2 40 


2SB 55 


40 


53 


.59 


.35 


40 


45 


2SC 1 1 67 


3.80 


4.00 


4 40 


3SC 2098 


3.S0 


3.40 


3.70 


uPD SSI 


BOO 


8.40 


9 50 


2SB 75 


35 


40 


.45 


KC 510 


130 


1 40 


1 50 


2SC 1170B 


3 80 


4.00 


4.40 


2SC2166 


1 40 


1.60 


1 SO 


uPD 8S7 


8.00 


8.40 


9 SO 


2SB 77 


35 


40 


.45 


ISC 51 5A 


.80 


90 


1 00 


- iSC 117JB. 


3 20 


3.60 


395 


SSD 72 


SO 


64 


70 


uPD 858 


6.00 


6 30 


700 


2SB 173 


30 


35 


40 


2 SC L. l .' 


2 50 


2 70 


3 00 


ZSC 1173 


50 


55 


.50 


2SD 77 


35 


40 


.45 


PLL OEA 


3.00 


4 70 


4 SO 


25B 175 


20 


27 


30 


2SC 5J5 


30 


35 


40 


2SC 1 1 75 


35 


40 


45 


SSD 90 


1.30 


1 45 


160 


PLL 02A 


5.00 


5 20 


5-90 


2SB 176 


30 


35 


.40 


2SC 536 


3D 


35 


40 


2SC 1177 


11 00 


12.60 


14 00 


2 SO 91 


1.30 


1 45 


1.60 


PLL 03A 


7 60 


800 


8 50 


2SB 178 


35 


40 


45 


2SC 537 


30 


35 


40 


2SC 1199 


1 00 


1 10 


1 20 


SSD 93 


1 30 


1.45 


1 60 


C-3001 


1 30 


1 45 


1 GO 


2SB 186 


20 


27 


30 


2SC 527 


1 30 


1 45 


160 


2SC 1209 


3D 


35 


40 


Kfli 


160 


1.60 


2.00 


2SC FB 


2.20 


2 70 


2 90 


?SB 187 


20 


27 


30 


2SC 631 


35 


40 


45 


3SC 1211D 


.30 


35 


.40 


290 


3 30 


3.40 


4004 


1.90 


210 


2 40 


JSB 202 


1 10 


120 


1 30 


2SC 632A 


35 


40 


45 


2SC 1212A 


90 


90 


1 00 


2 SO 130 


1 10 


1 25 


1.40 


4005 


2.00 


2 20 


2 50 


2SB 220 


90 


1 10 


1 20 


2SC 634A 


35 


40 


45 


2SC 1213 


30 


35 


40 


2SD 1B7 


36 


40 


45 


SG 613 


5.90 


MO 


fl-90 


2SB 303 


.30 


.35 


.40 


ZSC 650 


1 90 


2 10 


2 40 


2SC 1215 


35 


40 


45 


260 201 


2 30 


2.40 


265 


7BL05 


.90 


1,00 


1.10 


28B 324 


JO 


.SB 


.40 


2EC 6S1A 


3O0 


3 25 


3 50 


2SC 1222 


20 


27 


30 


2SD 202 


340 


3 55 


3.90 


MPS U31 


1.50 


1.70 


1 90 


25B 337 


1,40 


ISO 


1.10 


2SC 684 


80 


90 


1 00 


2SC 1226 


50 


55 


60 


2SO 218 


2 50 


2 70 


3 00 


SN 7400 


.15 


,17 


.19 



PRICES MAY CHANGE WITHOUT NOTICE COD ORDERS WELCOMED 
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All partv quarariTeprf i)t)am%t faclOfy dH'ecC 

TOLL FREE TELEPHONE 



Nationwide 800/421-2841 Lc 

Ohio 800/421-2877 

Hours Mon-Frl 10-7, Sal 1 l-fi 



Locfll 513/874-0220 



IMMEDIATE DELIVERY WITHIN 48 HOURS 
OH ALL TRANSISTORS IN STOCK 



FUJI-SVEA ENTERPRISE 

£i Drt/nion o! t-uit Svru hcorpornled 

f CI Ro\ 403^5 Cincinnali. Ohio 45240 

TVlex 2M7.12 
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100 W CLASS A 
POWER AMP KIT 

Dynamic Bias Class "A" circuit design makes this 
unit unique in its class. Crystal clear, 100 watts 
power output will satisfy the mast picky fans. A per- 
iod combination with the TA-1020 low T.I.M. ste- 
reo pre-amp. 
Specifications 

• Output power; 100W RMS into 8-ohm 

125W RMS into 4-ohm 

• Frequency response: 10Hz - 100 KHz 

• T.H.C.: less than 0,008% 

■ S/N ratio: hetter than 80dB 
« Input sensitivity: IV max. 
Power supply; ±40V @ 5 amp 



0¥rSf 



TA-1000 KIT 

$51.95 

Power 

transformer 
515.00 each 



PROFESSIONAL 

10 OCTAVE STEREO 

GRAPHIC EQUALIZER!! 




Graphic equalizer have been used for years in sound 
studios and concert arenas but were too expensive 
to be considered for home use. Now we offer you the 
facility at an affordable price. This unit can extend 
your control of your Hi-Fi system by minimizing the 
non-linearities of the combined speaker/ room sys- 
tem. Fantastic features as follows: 

• 10 double slide controls for two channels 

• Cut out rumble, surface noise and hiss 

• Minimizes speaker/ room non-linearities 

• Frequency response from 30Hz to 16KHz 

• 10 tone controls plus defeat, monitor and tape 
selector. 

• Control range = 12dB in 10 octaves (30Hz. 60Hz, 
120Hz, 240Hz. 500Hz, tKHz. 2KHz, 4KHz, 8KHz. 
tBKHzJ 

• Operating voltage 117V 50/SOHz. 

FACTORY ASSEMBLED UNIT, NOT A KIT 
SPECIAL PRICE S117.00 ea 



SUB MINI SIZE FET 
CONDENSER MICROPHONE 

IV Specification: 

%\ Sensitivity: — B5dB ± 3db 

1\ FEQ. Response; 50 Hz 8 KHz 

^^ ^^^ Output Impedance: IK ohm max. 
^^•■^h Polar Pattern: Omui-directional 
M Power Supply: 1.5V 10V B.C. 
^^ Sound Pressure Level: Max. 120dB 
EM4RP $2,50 ea, or2lorj4.50 



NEW MARK 111 

9 Steps 4 Colors 
LED VU 

Stereo level indicator kit with arc-shape display 
panellll This Mark III LEO level indicator is a new 
design PO board with an arc-shape 4 colors LED dis- 
play (change color from red, yellow, green and the 
peak output indicated by rose). The power range is 
very large, from — 30dB to +5dB. The Mark III in- 
dicator is applicable to 1 watt - 200 watts amplilier 
operating voltage is 3V - 9V DC at max 400 MA. The 
circuit uses 10 LEDs per channel. It is very easy to 
connect to the amplilier. Just hook up wilh the 
speaker output! 

tN KIT FORM S1 6.50 



SOUND ACTIVATED 
DISCO LIGHT KIT 

Latesl design electronic color light organ, wilh both 
sound and line Input, the three color lights (not in- 
cluded) will change colors with the rhythm of the 
music: controlled by 3 ranges, low, middle and high. 
Ideal lor party, bar. or home entertainment. Max. con- 
trolled output 1000 watts per color (3 colors). 
Kit includes aluminum cabinet, ail electronic parts. 
P.O. board and transformer. 

(Color Organ) 
S4S.5D per kit 



TY-23 



MARK IV 15 STEPS 

LED POWER LEVEL 

INDICATOR KIT 

This new stereo level indicator kit consists of 36 4- 
color LED (15 per channel) to indicate the sound 
level output of your amplifier from -36dB — l-3dB. 
Comes with a well-designed silk screen printed plas- 
tic panel and has a selector switch to allow floating 
or gradual output Indicating. Power supply is 6~ 
12V D.C. with THG on board input sensitivity con- 
Irols. This unil can work with any amplifier from 1W 
to 200W! 

Kit includes 70 pes. driver transistors, 30 pes. 
matched 4-coior LED, all other electronic compon- 
ents, PC board and front panel. 



MARK IV KIT $31 .50 




30W+30W STEREO 
HYBRID AMPLIFIER KIT 

It works in 12V DC as well! Kit includes 1 PC SANYO 
STK-043 stereo power amp. IC LM 1458 as pre amp. 
all other electronic parts, PC Board, all control 
pots and special heat 
sink for hybrid. Power 
transformer not in- 
cluded. It produces ultra 
hi-fi output up to 60 
watts (30 wafts per 
channel) yet gives out 
less than D.1% total har- 




S32.50 PER KIT 



monic distortion between 
IQOMz and 10KH?. 



BATTERY POWERED 
FLUORESCENT LANTERN 

MODEL 8B8 R FEATURES 

3* Circuitry: designed tor operation by high 
efficient, high power silicon transistor 
which enable illumination maintain in a 
standard level even the battery supply 
drops to a certain low voltage. 
■ 9" 6W cool/daylight miniature fluores- 
cent tube, 
■ B x 1.5V UM-1 (size D) dry cell battery. 
1 Easy sliding door for changing batteries. 
smisnFi' Stainless reflector with wide angle in- 
Mu.ou m creaS j nn luminalion of the lantern. 



STEREO 



AMPLIFIER 



SOW 




60 W 



COMPLETED UNIT - NOT A KIT! 

OCL pre amp. & power stereo amp. with bass, mid- 
dle, treble 3-way lone control. Fully assembled and 
tesled, ready to work. Total harmonic distortion less 
than 0.5% at full power. Output maximum is 60 
watts per channel at 8'.! Power supply Is 24 - 36V 
AC or DC. Complete unit. Assembled 549.50 ea. 
Power transformer S 8.50 ea. 



5W AUDIO AMP KIT 

2 LM 380 with Volume Control 
tajiS - Power Suply 6 18V OC 
ONLY 56.00 EACH 




PROFESSIONAL 
PANEL METERS 

Uf A. 0-50UA 8.50 ea. 

B, 0-30VDC 8,50 ea, 

V C. 0-50VDC 8.50 ea. 

0. 0-3ADC 9.00 ea. 

_| E. 0-100VDC 9.00 ea. 

x ..'. , mi-" All meters white face with black 

TuoeML-52E sca(es Plastic cover. 



************** £-**■*-* ■ l 

\m-z&\ o.s" led ma 

ALARM CLOCK MODULE 



ASSEMBLED! NOT A KIT! 
Features: * 4 digits 0.5" LEO Displays • 12 hours 
real lime formal * 24 hours alarm audio output 
• 5 9 min countdown timer • 10 mtn. snooze control 
ONLY.S7.0D EACH 
SPECIAL TRANSFORMER 
FOR CLOCK 
(FREE) 



IE-OS- 



DIGITAL AUTO 
SECURITY SYSTEM 



4 DI6 ITS 
PERSONAL CODE! 



SPECIAL S1 9.95 




■ proximity triggerec 
* voltage triggered 
- mechanically triggered 
This alarm protects you and Itself! Entering pro- 
tected area will set it ofl, sounding your car horn 
or siren you add. Any change in voltage will also 
bigger the alarm info action. If cables within pas- 
senger compartment are cut. the unit protects itsell 
bysoundingthealarm. 3-WAY PR DTECT I ON I 

All units factory assembled and tested - Not a fcil 1 



A NEW LED ARRAY AND 

DRIVER FOR 

LEVEL METERS 

This series covers a wide range of level indication 
uses, output and Input voltage, time related change, 
temperature, light measurement and sound level. The 
problem ol uneven brilliance often encountered wilh 
LED arrangements as well as design problems caused 
by using several units of varying size are substan- 
tially reduced. 12 LEDs In one bar: 
LED ARRAY 
GL-112R3Red. Red, Red S5.50 

GL-112N3 Green, Yellow. Red S6.50 
GL-1 1 2M2 Green. Green, fled S6.50 
G L-1 1 2G3 Green . Green, G rec n $6.50 



2.28" 

LED DRIVERS 

1R 2406G Is an I.C. specially designed to drive. 12 
LED. The number of LEO is lineally illuminated ac- 
cording to the control voltage input terminal 21, 
Operaling voltage is 9 12V D.C. 55.35 EACH 
DDEL CHANNEL VU METER 
P.C. HOARD AVAILABLE AT S4.50 EA. 



PROFESSIONAL FM 
WIRELESS MICROPHONE 

TECT model WEM-16-is a (actory assembled FM wire- 
less microphone powered by an AA size battery. 
Transmits in the range of 8B-1 08MHz with 3 transis- 
tor circuits and an omni-dlrectional electric conden- 
ser. Element built-in plastic tube type case; mike Is 
6'A" long. With a standard FM radio, can be heard 
anywhere on a one-acre lot: sound quality was 
Judged very good. 

$16.50 



FLASHER LED 

Unique design combines a jumbo red LED with an IC 
flasher chip In one package. Operates directly from 
5V-7V DC. No dropping resistor neded. Pulse rate 
3Hz @ 5V 20mA, 

2 for 12 .20 - 

BIPOLAR LED RED/GREEN 

£ colors in one LED. green and red. changes color 
when reverse voltage supply. Amazing! 
2 FOR $1.60 



LCD CLOCK MODULE1 

• 0.5" LCD 4 digits display • X'lal controlled cir- 
cuits • D.C. powered (1.5V battery) ■ 12 hr. or 24 hr. 
display ■ 24 hr. alarm set ■ 60 mm. countdown timer 

• On board dual back-up lights • Dual time zone dis- 
play • Stop watch (unction. 

NIC1200 (12 hr) S24.50 EA. 
N 1 02400 (24 hr) $26.50 EA 



WANT TO BUILD YOUR 

OWN BLACK MAGIC BOX 

ON TOP OF THE TV FOR 

FIRST RUN MOVIES? 



We have all the parts including hard to find 

UHF variactor tuners and P.C, board. 

Call us for more inlnrmotion. 
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FLUORESCENT LIGHT 
DRIVER KIT 

12V DC POWERED 
Lights up a v-15 Watt Fluo- 
rescent Light Tubes. Ideal 
tor camper, outdoor, aulo or 
boat. Kit includes high volt- 
age coil, power transistor, 
heat sink, all other electro- 
nic parts and PC Board, light 
tube not included 1 




With Case Only 
$6,50 Per Kit 



SUPER FM WIRELESS 
MIC KIT — MARK III 

This new designed circuit uses high 
,_ FEQ. FET transistors with 2 slages 

A^bbV pre amp. Transmits FM Range (88- 

<JnMP R & 1 20 MHz) up to 2 blocks away and 

•'tS9*^ w '" 1 tt,e ul1ra sensil ' ve condenser 

_ , jB*^ microphone that comes with the kit, 

— - : allows you to pick up any sound 

within ij ft, away! Kit includes all 

FMC-105 electronic pans. OSC coils, and PC. 

$11.50 PER KIT Board. Power supply 9V D.C. 



PRESS-ALIGHT SELF 
GENERATED FLASHLIGHT 

EXCLUSIVE!! $3.95 ea Never worry abaul Paltery. 

.» Model F-179 because il has none! Easy 

^^ V to carry in pocket and handy 

^J| ^t to use. Ideal for emergency 

- jf light. II generates its own 

■^k electricity by squeezing grip 

^^k *,. lever. Put one in your car 

^^ .' boat, camper or home You 

^" " ■•■ may need it some lime! 



ELECTRONIC DUAL 
SPEAKER PROTECTOR 

CuL off when circuit is shorted 
or over load to protect your 
amplifier as well as your 
speakers, A must for OCL 
circuits, 

KIT FORM 
$8.75 EA. 




'FISHER" 30 WATT 
STEREO AMP 



SKI 



Super Buy 
Only S18.50 



MAINAMP(15Wx2) 
Kit includes 2 pes. Fisher PA 
301 Hybrid IC all electronic parts 
with PC Board. Power supply ± 
16V DC (not included). Power 
bandwilh[KF1% ±3dB). Volt- 
age gain 33dB. 20Hz - JOKHi 



UNIVERSAL 
PROJECT BOARD 

All P.C. boards are made from high quality phenolic, 
predrilled in dillerenl patterns for different purpose. 
All boards 1/16" single sided copper. Hole spacing is 
slandard 0,1 ". Fits all kinds of I.e. transistors, capa- 
citors and resistors. Ideal for school projects, engineer- 
ing designs and prototyping. 




M-34 



BE Li 1 

SD37L' 
M-34 

CIRCUIT FIT 
BEL202 
BEL-OOS 



FJEL101 



3 14 "IS" 

3Vi"W 
3"l5" 
3"i31i" 
}"X4" 

2 > 'i' , «S','i" 



BEL2C2 



51.7SEA 
SI.7S6*. 
J1.7SE*. 
S1.ZSEA 
S1.ZSEA, 
S1.Z5E*. 



PUSH-BUTTON SWITCH 

N/Open Contact 
Colon Red, While. Blue, Green. Black 



va 



% 



3/$1.00 
N/Close also Available 

50 e each 
LAflGE OTY. AVAILABLE 



/ 



« 
^ 



HEAVY DUTY 
CLIP LEADS 

10 pairs — 5 colors Alligator clips on a 
22" long lead. Ideal for any testing. 
$2.20/paek 





BATTERIES 1 


PK,'S 10.00 
2 PKS/S1S.00 

ILLUSTRATED 
LESS COWER 


t T- „^ NICKEL CADMIUM 

^~-~A 7 ~~y "TTERY 

^~---L m pack 

^- — CJ 0- SIZE 



Output: 3-tj VdIu @ 3.q Amp/Himr. Consists of three each, 
1 1 Volt "D" site Nickel Cadmium Cells slacked inct plastic 
film encapsulated. Tabs are provides at each tnd for dec- 
Uical tonnttlions. The individual cells can be cm apart \\ 
desired. Rated recharge rate \% 30 mA. 14-18 hours, Slit 
""" i):a i 1" long He*. Shpfl Wt each pack, 1 lb. 



ar*ff 



W 



SIZE BATTERY PACK 

10 C size ni-cd battery in dng pack. 
gives out 12.5V D.C. 18 amp per 

-j hour. Alt fresh code, pull-oul from 

'ijmovie cameras. Can he disconnec- 

E^-?d lo use as single c cells. Hard 

JWto find S15.D0 per pack of 1 batteries 



ELECTRONIC ALARM SIREN 

COMPLETE UNIT 
Ideal lor use as an Alarm Unit 
or hookup to your car back-up to 
make a reverse indicator. Light 
Output up to 130dS. Voltage sup- 
AlJ-999 $7.50 ply 6 12V 



I 



SUB MINIATURE 
TOGGLE SWITCH 

SPST2 FOR a.SOSPDTJ FOR 3.2U 

6 AMP 125V AC CONTACT 



^TRANSFORMERS 

ALL 117 VOLT INPUT 

JOV 4 AMP M.5G EA. 

36V CT 3 AMP $10.50 EA. 

48V CT 3 AMP S10.50 EA. 

24VCT O.SAMP S3.00 EA. 

18V CT 0.5 AMP 53.00 EA. 

12V CT 0.5 AMP $2.50 EA 

6.3V 0.5 AMP $2.00 EA. 



<£>' 



AC POWER SUPPLY 

Wall Type Transformer 
12V AC Output 200 MA (2,75 EA. 

16VCTAC Output 100 MA $2.10 EA. 

6VDC Output 120 MA $1.90 EA. 

12VDC Output 100 MA $1.90 EA. 



* 



- 



ULTRASONIC 
SWITCH KIT 



Kit includes the Ultra Sonic Transducers. 2 PC Boards 
for Iransmiller and receiver. All electronic parts and 

instructions. Easy to build and a lot of uses such as 
remote control lor TV, garage door, alarm system or 
counter. Unit operates by 9-12 DC. $15.50 



COMPLETE TIME MODULE 

0.3" digits LCD Clock Module wild month 

and date. hour, minute and seconds. As 

well as slop walch (unction!! Battery 

and back up light is with the module. 

Size of the module is 1" dia. Ideal tor* 

use in aulo panel, computer, instrument 

and many olhers! ■ IB.95 EACH 




SOUND ACTIVATED SWITCH 

All parts completed on a PC Board 
SCR will turn on relay, buzzer or 
trigger other circuit lor 2 - 10 sec. 
(adjustable). Ideal for use as door 
alarm, sound controlled toys and 
many other projects. Supply voltage 
$1.75 ei. 4.5V 9V D.C. 2 tor $3.30 



1 ^v 



FM 




WIRELESS MIC KIT 

It is not a pack of cigarettes. II is a 
new FM wireless mic kit! New de- 
sign PC board fits into a plastic 
cigarette box (case included). Uses 
a condensor microphone to allow you 
to have a better response in sound 
pick-up. Transmits up to 350 ft. 
With an LED indicator to signal the 
unit is on SFMM2 KIT FORI 



signal the 

RM $7.95. 



REGULATED DUAL 
VOLTAGE SUPPLY KIT 

-A 30V DC BOO MA adjustable, fully regulated 
by Fairchild 78MG and 79MG vollage regulator I.E. 
Kit includes all electro- 
nic parts, filter capaci- 
tors. I.C.. heat sinks 
and P.C. board. 
$12.50 PER KIT 



AA SIZE NI-CD SPECIAL SALE 
"■■"■ "■ **■* 4 F OR IS 

RECHARGEABLE BATTERIES 

LIMITED QUANTITY AVAILABLE 



POCKET SIZE 

AM-FM RADIO 

TR-945 with 

LED TUNING EYE 



New design body wilh see 

thru speaker grill. 

SPECIAL PRICE S16.60 EACH 




TR-945 



POWER SUPPLY KIT 

0-30V D.C. REGULATED 
Uses UA723 and ZN3055 Power 
TR output can be adjusted from 
0-30V, 2 AMP. Complete wilh PC 
board and all electronic parts. 
Transformer lor Power Supply, 
2 AMP 24V x 2 $8.50 




0-30 Power Supply 
$10.50 each 



I.C. TEST CLIPS 

Same as the E-Z clips « T = 
Wilh 20" Long Leads * 
In Black and Red Colors per pair 



SOUND GENERATOR I.C. 

Creates almosl any type of sound - gun shot, ex- 
plosion, train, car crash, star war, birds, organ ex; 
A built-in audio amplifier provides high level oulpul. 
Operates from one 9V battery, 28 pin 
dip: we supply the datas, $2.90 EACH 



ELECTRONIC SWITC 



CONDENSER TYPE 
Touch On Touch Off 

uses 7473 I.C. and 
12V relay 
$5.50 aich 




1 WATT AUDIO AMP, 



All pans are pre-assembled on a 

mini PC Board Supply Voltage 6 

9VD.C. SPECIAL PRICE $1.95 ea. 



Y 
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LOW TIM DC STEREO 
PRE-AMP KIT TA-10 20 

Incorporates brand-new D.C. design that gives a 
frequency response from 0Hz — lOOKHz ±D.SdB! 
Added features like lone defeat and loudness control 
let you tailor your own frequency supplies to eli- 
minate power fluctuation! 

Specifications: • T.H.D. less than .005% ■ T.I.M. 
less than .005% ■ Frequency response: DC to 100kHz 
±0.5dB ■ RIAA deviation: =:Q.2dB ■ S/N ralio: bet- 
ter fhan 70dB ■ Sensitivity: Phono 2MV 47K/Aux. 
100MV 10CK ■ Output level: 1.3V ■ Max. output: 15V 
■ Tone control: bass ±10dB @ 50Hz/treble ±10dB 
@ 15Hz ■ Power supply: ±24 D.C. @ 0.5A 
Kit comes with regulated power supply, all you need 
is a 48V CT. transformer @ 0.' ' 
ONLY $44.50 

X'former .-"^ 

$4.50 M. 




SOLID STATE 
ELECTRONIC BUZZER 

Mini size 1" x V x ¥." 
Supply vollage 1.5V- 12V 
" r All 



Alarm or Tone Indicator 



a% FORMULA INTERNATIONAL INC 

Jfe ^« I T — SrtJWhNtJ janB ►MhGi.ihG chAhAEl 1 ! 



%* 



[ arwm 

ilimmur 



SHI 



fltlUtm Mis iCQ t C«n*aJT 



q*tt tlO.po purcum 



7/80 

Send $1 .DO 
For DttJiie-0 
Catalogue 
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SOUND EFFECTS GENERATOR BASIC Kl" 

E LEtl**}* I C( Mitt II JQIiLlLI TD ILUL.fi ICX* 6Wl 
lOlAt? fMICTI ELUHHIW ■ ir-^.T tP[n«ihC J. rgrtTlAt. -C HWL1 

7&7T 1BUK' C">f PLL'I ■> f?-lB L« B*"LLi,0 
El •.IE iwor-r FC ■OiiQ HIT* M-&1TIC *Vt LlTtflJI ih1IKUCT|(MI, 

i iciPu »»[[ IT I-f^Lt :s MILD * GtKtt-'t*: Ci^*»LI V —fr- 
it". KH.5!, LPCt-o-.tJ.. lilt*-]., I'MlWS. El. Km [TC.Lp! 
L>0[I Hl>T ■INJURE DiP hrlTd'II .■■ S""IR H'lhSlvf .^;^l| hit 

COMRtffclMlt*. T(ju fcjPfL,' tUn.* * f[M 1**1,0 *-.[! BE* I ITGF5 , G*r" PRE 
ICITCi:*, WITCHE!, POU, l*T*T». ?N^??3 TUnlii'M the 3V ]rj^ 

iatkrt, dfl|a|aBplaaBailm basic kit cottjip* 

MlflLCTIOkl 



W^^^ 



7hI3?7 l»im(i6i r$* *iavE 



-BfflT 



mi ' s 5,95 



i nt" 



StrobeTube fr Trigger 



ULED 

a Flasher 




L |. «=! 1.13 E M M p w B B 



6VDC Xenon 

Flasher 

Kit 




12 Digital 

12 Counting 4 ■ 

tf Module \M 



120 VAC 



Xenon i »* 

Strobe Kit >,.-£? 




OH)LlS(i(glS(UBigSSSSIilSi3IS'[3il 

HIQH OUTPUT SILICON SOLAR CELLS 

■ [ Hew LTLCp ■ ruLL LIU or t-iUl HJ1NB Ta rine ;iLL. Jinfi- 
CtHffHT LIJhT . iftlclLr i M; «L ICT* LG ETt , HCw CELL £,UER*TEI 
iMflOAI-iiTtLT ,-* tX! it. 5 CM-imTCI CkJJthlkiT H ;-c->. IC4.CV. 
Coni(cT e Lit LI IK UHICt F« miE YCLH&E Ht3 CMhECT CELL* lit 
PMMLLEL Ffi» mowe cuHlkT. flitf 0Th(j» tTl-EI (HE LtlTEO M 
: . i : ■ " i l, . : : 

till CUPpW STKfc I r-HICl 

!>■ CCLL '.C->i (M^ 11. TS 

17 J ««L ?SOi CJVISS S3.M 

CtLi. iOC«i CJMSi, H,M 




LONG PLAY 
10 HOUR TAPE 
RECORDER 



Top quality AC-DC cassette 
recorder, modified to provide 
5 continuous hours of re- 
cording and playback of true 
fidelity, distortion-free sound 
on each side of cassette for 
a total of 10 hours. Unit has 
many special built-in fea- 
tures, TDK D-C1S0 cassette 
supplied. 




ONLY $1 25.00 



PHONE RECORDING ADAPTER 



Record Incoming and outgoing 
calls automatically with this all 
solid state unit connected to 
your telephone jack and tape 
recorder. Starts recording when 
phone is lifted, Stops when you 
hang up, making a permanent 
record. Easily installed. No 
monthly charges. „ a rnJf 

FCC APPROVED $24.50* 



VOX VOICE ACTIVATED 
CONTROL SWITCH 




Solid state. Self contained. Excel- 
lent adjustable sensitivity. Voices 
or other sounds aciivste and con- 
trol recorder. Uses recorder mike or 
remote mike. 

2M x 1M x W $24.95* 



* 



Phone call Adapter $24.50", VOX J24.S5*, I* plus 
$1.00 ea. shipping & handling), 10 fir. Recorder 
$125.00' ['plus $4.00 shipping & handling]. Cali- 
fornia residents add tax. Mail Order, VISA, MJC, cod's 
okay, quantity discounts available. Money back guar. 
Free data. 

AMC SALES, Sept. 19 9335 Luhsc St, Box 928 
Downey. Ca 30241. Phone (2131 869-851 9 
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;;.0N H8 MEMORY 



Limited quantity: 32K static RAM, kit form 

With all parts, documentation, mounting 
'.$F: bracket, etc. Includes solder masked, fully 
landed board for easy soldering. 32K kit $549 



I 



THE ENHANCED/ADVANCED 
Z-80A S-100 CPU BOARD 

Superior design in an IEEE-compatible board 
gives tha power for future expansion as well aa 
system flexibility. Includes all standard z-flOA 
features along with power on jump/clear, on-board 
fully maskable interrupts for interrupt-d riven 
systems, selectable automatic wait slate Insertion, 
provision for adding up to SK of on-board EROM, 4 
MHz operation, IEEE compatible 16'24 bit extended 
addressing. S22S unklt*. $295 astrn, 1395 CSC". 

■ ■NEWIbb S-100 DUAL 
PROCESSOR CPU BOARD 

Thfl Dual Processor Board Is he-re... And CPU 
boards will never be the same again, 308S CPU gives 
true 16 bit power with a standard S bit S-100 bus; an 

8085 gives compatibility with CP/M and 8080 soft- 
ware. Accesses up to 16 megabytes of memory, 
meets IEEE S-100 bus specs, runs 8085 and 8086 
code In your e-xisling mainframe as well as Microsoft 

8086 BASIC and Sorcim PASCAUM™, and runs at 5 
MHz for speed as well as power. Introductory prices: 
$385 unkitv $495 atim, $595 CSC 44 . 



!■ + sDckD:s. bypas* CSDS pre-3 aide red In Lilaue for easy ■ 
l*j assembly 
~ n 'QualiNed under our hlgrweriabllliy ctrtriivd Sy*L«m ■ 

| ■ Co*Tifmn«nl prOfliWn. 

TERMS; Cal res add tax. Allow 5% (or s-hlpplnfl. excess 
refunded. v"«SA"/Mastarcafd* orders ($25 mln) call 
(415) 56H]*a&, 24 hrg. COD QK wittl Street address (or 

UPS. Prlcoa flood through cover month ol miflailne, 

I® 

\^Z4 GODBOUT ELECTRONICS 
| ^^ Bldg. 725, Oakland Airport. CA 94614 
CIRCLE 33 ON FREE INFORMATION CARD 




BILLET ELiCTLWliCS 



m4 JK 75040 



NPN HIGH VOLTAGE 1.59 

VCEO = 450VOC IC = 3A g$A Peak) 

FOR TV HORIZONTAL SECTIONS: HIGH 
VOLTAGE REGULATORS 

REPLACES- 2N5076, 2N5077, 2NEB3S, 2N56E5. 
BDY94, BU126, 2SC2121. 2NSe40, 2SC1046. 
2NM6S. TIP5SS AND MANY OTHERS. 



Ihouse # 



LM3046 (CA3046) Transistor Array 75 

RCA 40430 40W 6A TRIAC TO-66 75 

CA30B6 RCA Transislor Array M 

LM567 Tone Decoder -99 

CD4046 PLLCMOS 99 

LM3302 Quad Comparator 89 

2SC1B49 High Freq NPN TO-92 6/1.00 

MPS A20 NPN GEN PUR 8/1.00 



Sound Effects Kit "-50 






T h* S E ■ &'i is a ccrr.p ibco kn Ihit 

conlnni ill ihi pmis 10 build ■ 

prDQrAmmibt* lound liSuiiu 

tjWiwiEor Dewgnfrf i^flun-d 

llM f-.CA T*i*i inHium*nti 

SN7M7T Sound CWp, m« 

# txurd prcmWdn b*nfci c> MlMl 

I ^r-T, % dlF 1 1*11; he, snd pes i ia 

JaD^T- program ihc virioLii com- 

L!^^ V00. Noih, Or*B Sh-Dl. and 

^^— ^ E rtvelopfl toflN-D.il A Quid Op 

Amp IC >■ utcd to imo9em*nl 
III an Ad|ullablO PullC GnnrrJ- 

ili tat. Lr-vcl Comparator orvd 

MulKpbix 04CiHlcor for iren 
more- verxihlily Trw 3'i" * 5" 
PC Board factum ■ pjniolvp* 
■r«i Co ,tii-ow >0t uior jdSeJ. 
Circuilry Enrty prog rim mtd 
10 dupiiCJli Eitploiloni, 
PMior Ouni, S H pm Trpln*. Of 
«4iTiO}i 'fl uninnito nutntHw O' 
othar iourA- tltc uml lull ■ 
multiple o( ippHCHtlOTO- The 
low pjit* inckidn «H pi'ts. 
iiiimuly rnifiun, piL-jrimming chmrlv *nd dWitltd iMTr" chipipacF- 
fi^aiioni It rum on ■ BV tutlBry \ not mdudtdi Or> bO«rd IODMW imp 
will dtnre a imilt }p**tor directly, or 1 he unH cin Em connKl4D' lo your 
ilefDO with in-r'rri.rHiP f en-Jin- .iSpnaker nol inoJuLred] 

» 76477 CHIP IS INCLUDED. EXTRA CHIPS 3.10 EACH 
• 117.50 LESS SPEAKER A 8ATTERV 



AV3-S91Q PROGRAMMABLE SOUND GENERATOR 
The AYS-eS-tO is a 40 pin LSI chip with three oscillators. 
th ree am p I itutie controls^ p rog ram m able n oi se ge n era tor. 
three mixers, an envelope generator, and three DM 
converters that ar& controlled by 8 BIT WORDS. No 
external pots or caps required. This chip hooked to an B 
bit m icrop rocessor c h ip o r Su ss (90S0. Z80 , 6800 etc . ) can 
be. software controlled to produce almost any sound. It 
will play three note chords, make bangs, whistles-, sirens, 
gunshots, explosions, bleets, whines, or grunts In 
addition, It has provisions to control its own memory 
chips with two 10 ports. The chip requires +5V <® 75ma 
and a standard TTL clock oscillator. A truly incredible 
Circuit. 

$14.95 W/Basic Spec Sheet (4 pages) 
60 page manual with S-100 interface instructions and 
several programming example, $3.00 extra 



1/ZW RESISTOR ASSORTMENT 

A good mix or 5% and 10"* iriUjej in froth (gi| lead and PC lead devices. All 

new. firsl qui] My 

lAsst 'i 200 pieces 2.00 



7 WATT AUDIO AMP KIT 
SHALL SINGLE HYBflilD It AND COMW5HENTS FIT OH A T n 3^ PC 

BC*RD I INCLUDED* flUMSON UVDC Gflt^T FOB ANY PROJECT THAT 
MEEDS AH INEXPENSIVE AMP LESS THAN 3* TMD @ i WATTS 

COWP*^lfllE WTH SE-Q'. SQUfJD K\ T tS-W 



ULTRASONIC RELAY KIT 
IIMVIS1BLEBEAM WORKS LIKE A PHOTO ELECTRIC 
EYE. USE UP TO 25 FT. APART. COMPLETE KIT. ALL 
PARTS A PC BOARDS. $21.50 



TUNES SYNTHESIZE fl 

Th« AYS'U&G it a MOS microcomputer I 
jyn tnesirof oi pi e-pfografnnniHJ tur»i (or 
applicalioni In 1oys muitc bOXCt, and 
door criimci Tht llnndard device Una a 
HI ol 25 difloreri! popular and classical 
lunpi In nddilion Lho/e ore 3 chimes | 
making a total cf 25 lunes 

FEATURES 

> Minimal extemal compdnenls 

: Au-tomaiic awitcri-oit signal ai end o1 tune Tor power saving 

: Envelope conlror lo give organ or oiano quelity 

: SpqLFFjnliil tuno moOfi 

i a {toot capability when uud is door cntme 

i Operation win tunas in aaHernal PROM il rcq.uued 

> Single supply (-5V) Opcrjuon 
• Tunas include STAR WAR$. fiEETHOVEN S Slh A Slh. JINGLE I 

BELLS, YANKEE POODLE, STAR SPANGLED BANNER [ 
CLEMENTINE. GOO SAVE THE QUEEN, O SOLE MtO. WEST I 
MJHISTER AND OESCENOinC OCTAVE CHIME PLUS MANt| 

WITH DETAILED SPECS 

AND INSTRUCTIONS 



$14.50 



THE PERFECT TRANSFORMER 
117V AC primary, 12VAC secondary (StSOOme 
Great for all you CMOS, or low power TTL 
projects. PC board mount, &9c to- 3/S2.50 
Size: 15" W x 1.25" D * 125" H 



XAN SUPER DIGITS 



.6" JUMBO LED 

6920 COMMON CATHOPE 
SM0 COMMON ANODE 



.99 



RED 

7 SEGMENT 



NOW * SUPER READOUT AT A SUPER SUVI Thne ire Itelar, l,nh 

prim* LED jeadcu t:. n at s oca nds or rfiKtl *1 sold ty^ other j. Comp Brr] ou r 
pried Bird land lot you re today, but hurry, [he supply » hmilea 1 
SPECIFY: COMMON ANODE OR COMMON CATHODE 



PARTS 

TL490 Sar/Crsph Dr.ver 2.50 

7«05 SV lARogulator 93 

r»HM »A TO-5 Reg. 5V (Hie. »> M \ 

LM3911 Tomp. Transducer 1.10 

B55 TlmerlC M 

72S Voltige fleg. 14 Pin Dip -SO 

7»12 1A12VReg 

2*1602" PUT W.'Spccs ,50 

IL.1 Opto Isolator W/Spacs ,. GO 

LM380 2W Audio IC W/SpBCS SO 

LM377 Dual LM380 W/Speco 1.M 

TIP-30 PWP Powor TO-22Q 3/1 JM 

TIP J1B NPN Comp, to TIP-30 (Hse *) 3/1 .M 



NO CO D 5 

SEND CHECK MOOR CHARGE CARD NO 
PHONE ORDERS ACCEPTED ON 
VISA ANO MASTERCHARGE ONLY 

(214) 278-3553 

r ADD 5% FOR SHIPF"1NG 
i TX. RES. ADD 5% STATE SALES TAX 
i FOREIGN ORDERS ADD 10% (EXCEPT CANADA) 
(20% AIRMAIL) U.S. FUKDS ONLY 



100 



3SIK 



MJ10 STEREO 



PRODUCTS 



I FREE 8 



pc. Tool Set Mue* 14 - 951 



W ith $ZM-M P utchase 



Logic Probe 

■ Compact erf cuii powered ■ 
Delects pulses as snort as 50 
,,5B(. OIL TTLHTL CMOS 
compationity 
S4495 



cci'M ■■'■■■ '.--i-:- '-.i-; "•■*'•;**• 



Function Generator 

Made! 2001 { j j- -rqc 

ftw siesss IDA 

« Sine- square- 
!■ .T- rjie- and ■ 
■separate TTL 
square wave 
ni.lpu: 



100 MHz 8- Digit Counter 

• 20 to to 100 MWl range ■ LED display |- 
■ Fullrv automatic 



Mo del MAX1 00 s 1 soon 1 27 



Preassemhled Proto 
r£^r%. Boards 

BS\3b1»49« 

Fully assembled h r c-a-" t; n n.r d 

contains four QT-59S sockets, 
seven QT-59B bus strips and (our 
5-way bindinfl pcsls 



Proto Board with 
Built-in Power j 
Supplies 

■ Rcrjulalerj 

■ Short- prool ' 
nee 5, ! r -i ^ l 

*129 95 




3Vi-Digit 0.1% Digital 
Capacitance Meter 

■ 9 ranges Irom 1999 pF to 199.9 *iF | 

■ 0.1% ol reading accuracy ■ Aula 
over and under range indication 



Model 3001 
Peg. SI90 00 

''170 



Portable Digital 
Capacitance Meter 

■ Measures capacitance nam 
IpF'trj 1 Farad ■ Resolves tfl 
ipf ■ 1C ranges for 
.accuracy and resolution ■ A 
digit easy-to-read LED display 

■ 5V accuracy 




Model HO 




3Yz-Digit DMM 
with LCD Readout 

■ C 1*0 DC accuracy ■ 0.5" 
LCD display forhign. 
readability ■■ IGO^iA currenl 
range- fOO^V. IQQrtA. 01 
II resolution ■ Battery Mo ol 
over 100 hours ■ Shielded to 
slay accurate in JlFlields ■ 
Low batlery warning 



Dual Trace 5" 30 MHz 
Triggered Scope 

■ Rise lime 11.7 nS or 
less * Built-m signal 
delay line ■ Hal 
response with smooth 
rotlaJt pas! 30 MHz ■ 
5mV em vertical sensitivily 
Probes included 

Call for Discount Prices 




DIGITAL MULTIMETERS 



J 




Sinclair 
PDM35 

Reg S69 95 

$4995 



Beckman 
TECH 310 

■ 22 Ml> inpul 
resistance" 10 Amp 
ACDCa I500v" Overload 
* i-jKv Transient 
Protection ■ 2 year 
baitery hie 



Hickok X^m. 
LX303 

S 69 50 





*140. 



Simpson 461 

Complete willt nickel- 
cadmium tiaRenies. AC 
charge! adapter tesl 
leads 



j 14995 



LEADER 



25 MHz 
Dual Trace 
Time Base, 



- 7 ^r m : 



RF Wide Band Signal 
Generator moobi use-its 

■ Solid stale FET oscillator arcuilry ■ 
100 Mb to 100 MH; Ireq range ■ 3M 
MHz on harmonics 



Transistorized 

LCR 

Bridge 

Model icr -Mil 



with Calibrated 
Variable Delay 

Modal 180-515* Willi prooes 
■ 1 ^sec 10 5 sec ouill-in delay 



■ 113 1, 




■ Highly accurate 3 digit readout « 
Operates on one 9V battery or with AC 
adapter « Measures inductance. 



20 

MHz Dual 

Trace Oscilloscope 

Model L80-508A with prooes 



tapaplance. resistance ant) Ipss lactor. CaM fDr DiscDunt p rices 




TECHNICIAN AIDS 

Weiter'-XceMe' 

Attache 
Style 

Model TCtOD ST 

Service 
Master 

Model 99-SM 

EDSYN SOLDAPULLT" 

DesolderingTool'16 95 



5^soi Cordless Soldering 
60 Iron *29 95 

,WAHL 



I.laiH 
7800 



Thvunal-Spat SOQ95 

Circuit Tester * s 

r Finds inu.iv components 
' quickly and easily 



5400 



Weller' Controlled 
Output Soldering 

Econo-Lamp 

■ Spring balanced arms « 
Tension control knobs ■ Baked 
enamel linisti ■ Colors Red 
Yellow. Blue. Black. Oyster 
While • UL lor 60W 
Model XL-334A *-| g95 





Model WTCPN 
Beg S77 50 

*54 95 



BS&E2Z3 hickok s-jggss 



30 MHz 

Portable 

Frequency 

Counter 

Rfo SI3OO0 
*l 



Digital CB 
In-Line Tester 

■ Measures all 4 
Iransmiller output 
characteristics ■ 
Frequency ■ Power 

■ SWR • Modulation 






Model 381 

Portable V0M 
Multitester 

■ 20KI! VDC 
■ 10 K(! VAC 

V19 M 

Model VM5Z0 



SPECIALS 

RCA-VIZ 
Super Chro-Bar 

Modet WR-538A 
Reg S12S95 

*89 95 




RC Circuit Box 

■ 36 resistors (1511 
to 10 Mil) • 18 
capacitors (100 pi to 
22nD - 40 

Fteg $49 95 t£.. 
includes lest leads 



Model WC 41 !A 



CAR STEREO PRODUCTS 

In-Dasli Car Stereos 



8-TrackTane Player with 
AM'FM'MPX Radio s C ogn 
Me del C-7TT '0£. 

Auto Reverse Cassette Tape 
I Player with AMfM'MPX Radio 

Me del US. 999 $7095 

Cassette Tape Player with 
AMVFM/MPX Radio s] - 7 sn 

Model CAS-B81 Of 



Stereo Power Booster 

Model POW-40 

■ 4DW stereo 

■ Mw per channel tAjiqi; ■ 
. Bass honsi Vtn** 



Chess Challenger 7 

■ 7 lavclsf of play 




M&dd BBC 
Rtrj .$110 00 

57995 





CANON Calculator 
Portable Printer with 
Adding Machine Tape 

MDdel PIOD 

*69 98 



6" x 9" 
3-Way 

Speaker ' 

Model S-M95 

8P2000-B9IH ea- 

9 20 ot. ceramic magnet 

Miniature High Fidelity 

3- Way Stereo Speakers 

MINI speakers 

MAXI 

sound 

Model 

Mf-9 

S 69 S0 pr nejS.49 95 

■ Die Cast Aluminums LoogTilraw 
Wooler ■ Soil Dome Tweeter 
- Exlendco Midrange Speaker 
> 811-20.000 Hi • 50H 8 ohms 



Portable Oscilloscopes I 
15 MHz 
Dual Trace I 

Triggered pHSfHjl 
Mmiscope k»-» jjp-i'J 

15 MHz Triggered Miniscope 

Model M S - 1 S Fi tg Si 1 'J CO $ n OQ95 

30 MHz Dual Trace 
Triggered Miniscope 

Model MS-Z30 ncg 5559 : :.*499 95 




TELEPHONE 
DEVICES 

MURAPKONE 
Cordless 
Telephone 
System 

Peg S49 
S749S 



CODE->PHONE 

Telephone Answering 



RQ D V ifl Remnle Control for 
Don A I U Lights & Appliances 




~& 



Model 1550 

Aulueiulic P.^rig 
Heg SiSSSS 

S 279 9S 



Model 14 DO 
S19995 



GTE Flip-Phone," 
(3795 T 



Modes 1500 
CaB Conrroi 
rlfi; Si :9 95 

s 249 95 




4 Pc Standard Slirter Kit ■ Qnc 1 1 1 Sundjirj Cotinnj-nd Fife, SB7 0-5 
Coiso'P ■ rtre i2l Limp Ma4uln ■ {lie H( Aopvinc: I7-Q50 

5 Pc UHr*t6n.lt Starlet K11 *Dfl| 111 Muq UflrMflflit Reg SI 1? ^5 
C : Okm i-ic Console m Qr? 1 1 1 Mjnrl HpliS Remolf Unit • Two JQQ 95 

2 _j ".3 UutoJu ■ One all Annunce Uni! SSfSF 

uip MotJL-fj, 514,50 ^iJn>eirdC3mnucidCtVi3ai>! S36.00 

■■ ■ ' H ;r. '• $14.50 LWrtseac CgT-manr} C-cniaKe-cq &e 

S.'.'tBl ViOGiM S14.S0 ■' ' h H i n -3 Wia iRp-nal- *^3.33 



.Master Charge »PSS B "SS5 
. B#*A«*tort WM V&* ?S 

. x/ietA ■ COD I *Sl Ml to T5U.0O i-SS 

'XU Order \ $&££-& 

toll (800)645-9518 

FREE \H y. State oell (BW 752-0<JS0_ 
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Package Offer 

ELECTRONIC TECHNICAL DATA 
Q Data Books on| V 

□ Applications 4t*a^atQ0 

□ Price Lists ^ %M ^^ 
□Cross References ^F ***< 

LOOK AT WHAT YOU'LL GETI 

■Mi 
War Puti 

1 . Motorola Master Catalog , a 338 

2. Motorola 1980 Price lirt. . . . ; 48 

3. Motorola VftttiQa Regulator Handbook 202 

4. Motorola MOS Cross-Roferenci Guide 4 

5. N PC-Traii sis tar Handbook 163 

6. Signettcs LS Guide 176 

7. farranti Timir Applicilion, .............. IS 

S. Fujiuu-2716 Data Sheet ft 

9. Silicon Goneral-LiM317 Data SKaet .4 

10. Silicon G«neral-LM3Z3 Data Sheet . . ....... 2 

11. Silicon GflniFaMSSO Price List 12 

12. Silicon Gen oral- Product Catalog 210 

Take Advantage 



ATLANTA 

JJK- ■■■■■.■•:.:■ -,\ HE. 

Atlanta. GA 30305 
|41t| III. HI* 

CULVER cm 1 

HOflO j r*:*i i-a -i a:*;! 
4111| Itt-Hti 

SANTA ANA 

' 3BO £ f.I.nijrr A-. r 

SIIH At*.. C* 02705 
i ;*: UMMIII 
SUNMYVME 

1054 E Ei Camilla ftm 
ijnrnvili £A 34CU? 



of This Otfer 

@ Today 



ffl 



SmJ Ctadt « Umrr Git* it P.O. Bw 22081*, 

Catirir City. CA 9Q23Q. en.) titahmEi jdd 
EH uIm tu fd tl Oil » [«*i pctitgf iftd NndUna, 



PHDNE ORDERS; (213) 641-4064 
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HIGH STABILITY 
CRYSTALS FOR 
FREQUENCY ^ 

OR TIME -TLTLTL 

USE THE BEST 

BUY 

JAN CRYSTALS 



• CB 

• CB standard 

• 2 meter 

• Scanners 

• Amateur Bands 

• General 
Communication 
■ Industry 
■" Marine VHF 

• Micro processor crystals 

Send 10 C for our latest catalog. 
Write or phone for more details. 




Jan Crystals 




JRN 



2400 Crystal Drive 

Ft. Myers, Florida 33907 

all phones (813) 936-2397 



I I 



102 
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ADVERTISING INDEX 

RADIO-ELECTRONICS does not assume 

any responsibility (or errors that may 
appear in the index below. 

Free Information Number Page 

27 AMC Sales 100 

— ATV Research S3 

19 AP Products, Inc. 34-35 

3 Aaron-Gavin Instruments .-.......,.„„. 72 

22 Active Electronics , 87 
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AMAZING ELECTRONIC PROJECTS and PRODUCTS: 
Lasers Super Powered, Burning Cm ting, Rifle, Pistol. 
Pocket. See In Dark — Shotgun Directional Mike— 
Unscrarnblers- Giant Tesla — Stunwand — TV Disrupt- 
er — Energy Producing, Surveillance. Detection, Elec- 
trifying, Ultrasonic, CB, Auto and Mach. Devices, Hun- 
dreds More— All New Plus INFO UNLTD PARTS SER- 
VICE. Catalog SI. Information Unlimited, Dept. R8 Box 
716 Amnerit, N.H, 03031. 



1. 5 Volt, 3 amp, Regulated Power Sup- 
ply. Great for TTL Projects $19.50 

2. EMM 4200A, 4K Static RAMs, Ceramic 

A local memory boards manufacturer 
closed. We bought the new memory 
boards and took these 4200A static RAMs 
out. They are tested and 90-day guaran- 
teed 100% good. 
Prime tested 4200A 4K RAMs $5.50 ea. 

3. Super Saver. Micro PD411, Ceramic 4K 
x 1 dynamic RAMs 8 for $10.00. 

DELTRONIKS 

5151 BU FORD HIGHWAY p»m 
ATLANTA, GA 30340 

mn a lata 



Sabtronics gives you DMM and Frequency 

Counter kits with more features, better 

performance and incredibly lower prices 



Model 2010A Bench/Portable DMM: 

$79.95 kit 

Features: Wi digit LED display • 31 measurement 
ranges 6-Functions * 0.1% Basic DCV accuracy • 
Tbuch-and-hold capabiliry • Hi-Lo Ohms • 40 Hz 
to 40 kHz frequency response ■ Auto Zero, Auto 
Polarity » Overload protected • Qverrange indi- 
cation • Single chip LSI logic ■ Laser-trimmer re- 
sistor network and ultra-stable band-gap reference 
for better long term accuracy • Built-in NiOd bat- 
tery charging circuit. 

Brief Specifications: DC Volts lOOuV to 1000V 
in 5 ranges; AC Vfoits lOOuV to 1000 V in 5 ranges; 
DC Current O.lfiA to 10 A in 6 ranges; AC Cur- 
rentO.lfiA to 10A in 6 ranges; Resistance 0.1R to 
20MS3 in 6 ranges; Diode Test Current 0.1 /iA to 
1mA in 3 ranges; Input impedance, lOMfion AC 
and DC volts; Power requirement, 4-5 to 6.5 
VDC (4 "C" cells) or optional AC adapter/ 
charger. 





$79.95 




Model 201 5 A Bench/ Portable DMM: 
$89.95 kit 

Same features and specifications as Model 2010 A 
except with large, 0.5" LCD 3 1 /; digit display. 

Optional Accessories: 
# AC- 11 5 , AC adapter/charger $7 . 95 
#THP-20, Touch and Hold Probe $19.95 
#NB-120NiCd Battery Set $18.75 



$89.95 



Model 8610 A Frequency Counter: 
$99.95 kit 

Features: 8-digic LED display • 10 Hz to 600 MHz 
guaranteed frequency range (5 Hi to 750 MHz 
typical) • 3 Gate times • 10 MHz TCXO Time 
base • Auto decimal point • Overflow indicator * 
Leading zero blanking • Resolution to 0.1 Hz • 
Built-in charging circuit for NiCd batteries. 
Brief Specifications: Freuuency Range, switch 
selectable, 10 MHz, 100 MHz, 600 MHz . Sensitiv- 
ity, ± lOmV RMS to 100 MHz, ±50mV RMS, 
100 MHz to 450 MHz; 90m V RMS 450 MHz to 
600 MHz • Impedance, 1 Mil, 10 MHz and 100 
MHz ranges; 50Q, 600 MHz range • Gate time 
(switch selectable) 0.1 sec, 1 sec, 10 sec • Temper- 
ature stability, 0.1 ppm/°C ■ Ageing rate < ±5 
ppm/yr • Accuracy, I ppm or 0.0001% • Input 
protection, 1 50V RMS to 1 kHz (declining with 
frequency) » Power Requirement, 4.5 to 6.5V DC 
@ 300mA (4 "C" cells) or optional AC adapter/ 
charger (7.5 to 9 V DC @ 300mA). 

Ordering information 

USA— Add $6.00 per kit for shipping & han- 
dling. Personal checks have to clear before 
foods are shipped (allow 2-3 weeks). For faster 
elivery send cashiers check or money order. 
10% deposit for C.O.D. orders. Florida resi- 
dents add sales tax. OVERSEAS-Add $25.00 
per kit for airmail delivery. Payment by bank 
draft in U.S. funds. 



Also available Model 81 10 A, same 

as 8610A except maximum 
frequency is 100MHz and without 
battery charging circuit: $69.95 kit 




$99.95 



(813) 623-2631 



INTERNATIONAL INC. 

5309 N. 50th Street, M/S 35, Tarnpa, FL 33610 

In Canada contact: Kumar & Co. 

Mississauga, Ont. Canada L5L 1H2 



IF YOU OWN A RADIO, THIS MICROPHONE 
WILL LET YOU TRANSMIT FURTHER AND 
CLEARER OR WE'LL GIVE g 
YOU YOUR MONEY BACKIL ^ 



' 



Guaranteed to 
out perform any mic 
on any radio! 



A speech processor microcircuit, de- 
signed by us, that eliminates splatter, 
boosts power and recharges its own bat- 
tery. A patented American invention made 
in an American town. 













4* 




YOUR DOUBLE GUARANTEE 



GUARANTEE 1: 

The K40 Speech Processor is guaranteed to 
outperform any microphone it replaces or re- 
turn it for a complete and lull refund within 7 
days from the K40 Dealer that installed and 
tuned it. 



. . . Sold exclusively by 




GUARANTEE II: 

Unconditionally guaranteed tor 12 months. 
Guaranteed against cracking, chipping, or 
rusting. Guaranteed against mechanical fail- 
ure. Guaranteed against electrical failure. No 
exclusions. No gimmicks. For a lull 12 
months. 

Suggested 
Retail 



AMERICAN ANTENNA 

ELGIN, ILLINOIS 60120 

I COPYRIGHT AMERICAN ANTENNA 





American K 40 Dealers throughout the U.S. & Canada. 
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